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PCT/ EP97/ 00886 "Azol e conpounds endowed with antinycotic activity

for human and veterinary use" :
**\****************************j_c****** The present | nventlon I’6| at es

to antimycotic conpounds for human and veterinary 5 use, and :
particul arly, WR78¥3 t o azol e conpounds endowed with anti nyREVERITAEEE ity
for the treatnment and prophylaxis of infections in human and animals due to
fungi and - yeasts. Anong the antimycotic conpounds known in
literature an inportant class is com posed by the so-called azole
derivatives which enbraces sone conpounds enpl oyed 10 in therapy such as

Fl uconazol e (The wWy5pgle, &%ﬁ&seﬁﬁovﬁ‘éa-witﬂ\ﬂﬁﬂigéﬁic a@\i\&g 5’ timan lahd Peterinary use”
conazol e (The Merck I'ndex, Xl ed No. 5131, B@gg 252* and Ket oconazol e

ed., 5
(The Merck | ndex, Xl ed., " E*BIgprpags ***However, as far as

we know, no one t hese .co unds, | gpgg ] ﬁﬂ .
antimycotic acti %N‘?@‘ii‘ﬁ%‘i% o%’%’%%%r ur#% ?\(%%%g? gggé#(c unad‘glveg?nrngyns
whi ch cause 15 i niecahd pasicuindy) rélatesito aznle componndsiaydowed evith patimgeuttis . activity
Anong the azole derjvatives kpown .anki pycotic. for hyman or, veterinary
use a nunbe?m e HeAeRH Y PE‘?P&?@’E?@ %F?Wgwgwtﬁ My
al cohol noiety igeasts, their fornula [err] 20 25

wherein Az repreSents a triazole or imdazole group, X is preferably
chl oro, fluoro oAmong the aptimypstie pempgynds knpwn i Eferaturg|ap impanany class éhtam-o or

fluoro, R and R; ' . %—Fll | gg@ r
al kyl groups, Y Pgsegiﬁ@% %égﬂ er 'rqfd%g ergiﬁg% %&Jgﬁ%?éme @&ﬁpxﬂﬁéﬁ%l n P @r
named as t er ibar yn thewp) sichas dheonazales Tie Meréiobdex, H ed ANAPSHpage 645), dirar v
al cohol ~azoles wg NEGLT e Mk BRIPKF ed.! K3, SHP 3455'824)%nd Ketoconazole (The

Merck Index, X1 ed., No. 5181, page 835).

However, as far as we know, no one of these compounds is endowed with a marked

’ll.t***

antimycotic activity against some opportunistic pathogenic fungal strains which cause
15  infections even fatal for immuno-depressed patients.
Among the azole derivatives known as antimycotic for human or veterinary use a

number of compounds characterised by the presence of a tertiary alcohol moiety in

their formula
R OH R
20 | T
C—C-Y-A
} } @
CH2 R”
xl I i
25 Az,

wherein Az represeats a triazole or imidazole group, X' is preferably chloro, fluoro or
trifluoromethyl, R is preferably hydrogen, chloro or fluoro, R' and R", which are the
same or different, are hydrogen or alkyl groups, Y is S, SO, SO or O, and A is alkyl;
hereinafter named as tertiary alcohol azoles, are described.

30 Among these tertiary alcohol azoles we mention, for example, the compounds de-
scribed in the E\iropean patent applications No. 54974 (Sumitomo Chemical Com-
pany Limited), No. 61835 (Imperial Chemical Industries PLC), No. 107392 (Pfizer
Limited), No. 140154 (Sumitomo Chemical Compsny Limited), No. 178533



scribed in the European patent applications No. 54974 (Sum tono Chem cal

Com pany Limted), No. 61835 (I nperial Chem cal Industries PLC), No.
107392 (Pfizer Limted), No. 140154 (Sumitono Chem cal Conpany
Limted), No. 178533 WO 97/ 31903

PCT/ EP97/ 00886 _ -2-

(Sumi tomo PhYPP#R¥E | cal Conpany Li m'ted), No 435081 (SS MMZVERIH0IBE Ca
Co- Ltd.) and No. 473387 (Sankyo Conmpany Limted). For sone of

t hese conpounds a marked antinmycotic activity was di scl osed, though 5
generically sonetinmes, both topically and system cally. However, as far as
we' know, t he onIy conmpound under dev.eiopment I's the one known as
CGenaconazol e, (2R 3R)

a- (2, 4-difluor dﬁmm%mm&@mwéﬂ%ﬁd@ﬁ} (S Pharmageutical Goy 70| -
1- et hanol , tent application No. 178533.
Recently h| gheritﬁ(gm)‘} ogues o?kWewaP%&zhol azoles of fornmula |I have
been de- 10 scFurtsonlelafthdssecEmpmpﬂalamn’kdmntmypbmc:anﬁvimmdiseliwmql@hon }

Nohyaku Co. end WL t ood a COtIC a | ai nst
e ol bi% oy cheriialy sqmetiswe.dyoch topicaly SneiSemiialty. BSheved a8 Bisiaé e/ il

substi t ut ed thﬂUbnl?Eoﬂﬁé\ﬁfdQﬁmsﬂ development hﬁthb%ﬁe tamm ﬂiﬂéﬁa&iﬂadolé r(ak,m)ngl e
enanti oners ofthe azol e derivatives offor [err]

15 20 o-(2,fudiflueropheuyl ﬁ[b-(mfthylsléfoeﬂmysi 1§l Joft-triezelr lpthangl,  dis-
t lt : ]]: : 38; gxt Eg:closedmthgbﬁi:d’pkaﬂﬁt&\f%ﬂﬂ% Nd!198633. f1 uoro, brono or
Recently higher homologues of the tertiary alcohol azoles of formmia I have been de-
10 scribed in the European patent application No. 679647 (Nihon Nohyaku Co. Ltd.) as
endowed with a good aﬁﬁmycotic activity against Candida albicans, and character-
ised in that A is an optionally substituted phenyl or heterocycle.

It has been now found that single enantiomers of the azole derivatives of formula
Ry OH R3 Rs

15 |
(I:-—Cli--CH-X-R5
CHz R4 ()
20 & | 1'»1
z7 7
LI
wherein

25 R} is chloro, fluoro, bromo or triftuoromethyl;
Ry ishydrogen, chioro, fluoro, bromo or trifluoromethyl;
Z isCHorN;
R3, R4 and Rs, which are the same or different, are hydrogen or C)-C4 alkyl, with
the proviso that Ry is different from R5 when R3 is hydrogen,
30 X i80,8,800rS0y;
R¢ isa C}-Cjs polyfluoroalkyl group containing at least two fluorine atoms and op-
tionally other halogen atoms selected from the group consisting of chloro and

bromo;



Z" is CHor N Rlerr], Rerr] and Rerr], which are the sanme or

different, are hydrogen or (Jerr]-Cerr] alkyl, with the proviso that
Rferr] is different fromRerr] when R err] is hydrogen; 30 X is O S,
SO or SJerr]; Rlerr] is a (err]-Cerr] polyfluoroal kyl group
containing at |least tw fluorine atons and op- tionally other

hal ogen at onrsWe&PRWPRd from the group consisting of chloro REI/EPI7/O0886
br ono; WO 97/ 31903

PCT/ EP97/ 00886 are endowed wth a nmarked w de range antinycotic
activity against fungi pathogenic for human and animals, particularly
al so agai nst fungal strains resistant to agti-nmycotics used in therapy,

and agai nst opportunistic pathogenic fungal strains causing infections 5
i n i muno- depr esecadewtd g,mugqﬂ wide yange antiroydotie agtivity against fengi pathpgenic

system cal ly. Sone_ of .t C .f o ] ) ) re,
egpeci ally %/he &{M&@Mpaﬂ&alﬁép%?&ﬁ%%ﬁ%ﬁ#gﬁﬁﬁ%ﬁg@gﬁ%%pean
pat ent appl i cat used iNctherap¥:dhdGaghibt @pportunistic pithogenicifohgdlansingéausingl infeckibxs St r i
- Uficio del Mnjstero, per il .Coordipanmento dell . o lni.ziative per |a
Ri cerca Scienti MW"@“#@B??%SS\"E%"F&WQ Y. firg aptiyehe glly sod systemicalbt e 10

as immuni si ng agemk of ATompbuddsdF FormaRtIN R 1@ENRS mddike Sdsp SV AH 61k Wherein
regul ators for useful grow ngs. Ther ef ore obj ect of the Present

i nvention are c¥isdAwasS, afe in the European patent applicatiep No. 315946 (Prosi:
denza del Consiglio dei Ministri - Ufficio del Ministero per il Coordinamento delle

Iniziative per la Ricerca Scientifica ¢ Tecnologica) and said to be useful in agriculture
10 as immunising agents against fungal pathologies and as phytogrowth regulators for
useful growings.

Therefore object of the present invention are compounds of formula
Ra OH R3 Rs

15 #+C—C—CH-X-R¢
CHz Ry (@-A)
Ry |
20 z7 7
4
wherein

Ry is chloro, fluoro, bromo or trifluoromethyl;
25 Ry ishydrogen, chloro, fluoro, bromo or triftuoromethyl;
Z isCHoN;
R3, R4 and Rs, which are the same or different, are hydrogen or C;-C4 alkyl, with
the proviso that Ry is different from Rg when R3 is hydrogen;
X 1i50,8,SOorSOy;

30 Rg isa C}-Cs polyfluoroalkyl group containing at least two fluorine atoms and op-
tionally other halogen atoms selected from the group consisting of chloro and
bromo;

and the pharmaceutically adceptable acid salts thereof.
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wherein Rlerr] is chloro, fluoro, bronmo or trifluoronethyl; 25

Rl err] is hydrogen, chloro, fluoro, brono or trifluoronethyl; zZ

i SCHoN; Rlerr], Rerr] and Rerr], which are the sane or different,
are hydrogen or Clerr]-Clerr] alkyl, with the proviso that Rerr] is
different fom R err] when R err] is hydrogen; Xis O S, SO or )
SOerr]; 30 WOaMIPO3 s g CJerr]-Cerr] polyfluoroal kyl groRETEBINEBEG ng at
| east two fluorine atons and op- tionally other hal ogen atons
selected fromthe group consisting of chloro and br ono; and
t he pharmaceutically acceptable acid salts thereof. WO 97/ 31903
PCT/ EP97/ 00886 -4-

The proviso at formula Il-Ais nmade to excl ude t he conpounds clainmed in the
Eur opean pat ent 'lhppjﬂmsa iav formmla H7AGE dnade to exvhwleishe cobipeundsodlaimid imrths ent

I nvention is co |tut ormula Il-A 5 and the
phar maceuti cal | %ﬁqépw%nuﬁﬁ?@%ﬁfor use as a nedi canent. The
carbon atom rrarkaeﬂtwh bje@trofdkd presdak mvadtioh i€ calbtiitedby coaipbinglslof forailacieiA ned
in the for mul a. Thus accor di ng t? t he Cahn, Ingold apnd Prel og

ewtically acceptgble

convention, fhe ae%ﬂaemg salts thereohfor uss 45h medicament. g depend| ng
on the priority H}ﬁm.gb@ﬁh

I1-A can al so cgﬁggﬁoﬁhgecon chi rg‘F cent %s%g%ﬁ%{&%ﬁ? gén R?lerr]
are different oﬁmaommmmoﬂw@mmolﬂemdj?mmmmmhscmmm

di ast ereoi - o t e threo
di ast er eoi soner sfmréwheoééﬂrn%tﬁgym@ngor nu pn%F'P}%ﬁar e ensé‘b%%‘%E a
power ful wi de r ahgeompdindy oDfortmla II-A mfalsmcbmamraeuebmdwh&ﬁllopnmwhask3 Gixhdi da

spp and Crypt ocQccus of ormans strains resi tant to F uc nazol e and
| traconazol & ﬁi’! ﬁ&@?“ tha gthpr, (and ‘ﬁ*ﬁrhﬁ@&“ stercoi-
Aspergillus sppsa.askslaymmarn- sm&manﬁoﬁawﬂn%cam&so%& like the

previ ous ~_ones, agai nst pat Illtl)]genl c strains responsible of fungal
infections in i FRes A are endowed with a powerful wide range antimycotic
activity, particularly against Candida spp and Cryptococcus neoformans strains resis-
tant to Fluconazole and ltraconazole, and against Candida glabrata, Candida krusei,
15  Aspergillus spp and Fusarium spp resistant to Itraconazole and, like the previous
ones, against pathogenic strains responsible of fungal infections in immuno-depressed
patients, and are useful for the treatment and prophylaxis of fungal and yeast infec-
tions in human and animals.
The term C1-C4 alkyl for R3, R4 and R5 means methyl, ethyl, n~propyl, isopropyl. n-
20  butyl, isobutyl, sec-butyl and t.butyl groups, methyl and ethyl being preferred.
The term Cy-Cs polyfluoroalkyl group containing at least two fluorine atoms prefer-
ably intends difluoromethyl, trifluoromethyl, 1,1,2-trifluoro-2-chloroethyl, 1,1-di-
fluoroethyl, 2,2,2-trifluoroethyl,  1,1,2-trifluoroethyl,  1,1,2 2-tetrafluoroethyl,
1,1,2,3,3,3-hexafluoropropyl, 2,2,3,3-tetrafluoropropyl groups and the isomers
25 thereof, the 1,1,2,2-tetrafluoroethyl group being the most preferred.
The salts of the compounds of formula IT-A are salts with pharmacentically acceptable
organic and inorganic acids, such as hydrochloric, hydrobromic, hydroiodic, nitric,
phosphoric, acetic, oxalic, malic, benzoic, benzenesuiphonic, methansulphonic, 4-
methyl-benzenesulphonic, famaric, lactic, tartaric, citric and gluconic acid.
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patients, and are useful for the treatnent and prophyl axis of fungal and
yeast infec- tions in human and ani mal s. The term (err]-(err]
al kyl for Rerr], Rerr] and Rerr] neans nethyl, ethyl, n-propyl,

i sopropyl, n- 20 butyl, isobutyl, sec-butyl and t.butyl groups, nethyl and
et hyl belng preferred. The term (err]-Cerr] polyfluoroal kyl group
cont ai ni ng at WYMo f| uori ne atons prefer- abl y i nPETEB97/00886

di fluoronethyl, trifluoromethyl, 1,1,2-trifluoro-2-chloroethyl, 1,1-di-

fl uoroet hyl 2,2,2-trif|uoroethy|, 1,1, 2-trifluoroethyl 1,

1,2, 2-tetrafl uoroethyl, 1,1, 2, 3, 3, 3- hexaf | uoropropyl,
2,2,3,3-tetrafl uoropropyl groups and the isgners 25 t hereof, the 1,
1,2,2-tetrafl uoroethyl group being the nost preferred. The salts of

the conpounds of Preferred comppundsof forpwla - A/mthem»aswh@wtkncraphlyrmcmprtamze
organic and i nor@ﬁﬁ)’ggpcgﬁm ?m"@%aﬁwwﬁa‘}"%ﬁ ergb (‘n tlﬂgg?gl odi c,

nitric, ace zenes on|c
met hansul phoni c, different, are hydrogep| misthyk enetbyl] BHoiN and Ryum |ld,2 2-mtalﬂ00roethyl
tartaric, citgic %nd gl uconi c aci d. WO 97/ 31903

PCT/ EP97/ 0088 - 5 -

Preferred conpoumepfefe‘rmrwhpoﬂdds&m IRA Qfttie heR vilierei R § fid dhldré o?hh&lr 0
or fluoro, R err] i s hydrogen, chloro or fluoro, Rerr] is rrethy or

ethyl, Rlerr] andof2dishydrogss, ehlorg or flugeo, Rarigmethyl or ethyl, Ry snddRs whicheare the
hydrogen met hyl h¥ifferent hg@lq, | aml‘nﬂ etr atl yon yl
5  group. séihe (r%té pr ef eﬂr ?gé(;l n‘Boun : %¥ f%};& hﬁ I elg%f; :
wherein Rerr] i Sﬁttaﬂtlmeihﬂrgrtiwxls()ms@p Rlerr] is hydrogen chloro or

fluoro, Rern} rr he
sane or di fferen?p%?e ﬁ ﬂé o%géltnghrgfaﬁleﬁ ‘&"ﬁ &‘%"4’%"@ h&g F“?"ng‘ga
1,1,2,2- (2R, 35X Ilt(dHel’-;z Il-yhazglyi)m;(md:ﬂifonoph@ym &il-at(ﬂll 2,2 Itetrafluoro-
Speci fi ¢ exanpl €S of t gT?ferred conmpounds of fornmula I1-A are the

fol | ow ng:

1,2, 4-triazol yl) (ﬁt,ﬁg) 4r-(ilH-|1 thﬁﬁﬂﬂﬂ)ﬁt-)(z 3-didnlbtbphiayl)l3-ethyBa-(1 8 12 AR

et hoxy) 2- but anol
1,2, 4-triazol yI)“E“P?"YA'—ZCh‘Eﬁ"brophenyl) 3-nethyl-4-(1,1,2,2-tetrafl uo-

r1 o( i'lt_r(ix)z/) 42??:12 62“’23951&%151-(%1%21? %@aﬁoxglr).gb enyflsl%rogeenxlglé inﬂy—i—(kl% 2-tetrafluq- uo-
yithio)-2-butanol
(2R;3S)  1-(1H-1,2,4-triazolyl)-2~(2,4-difluorophenyl)-3-methyl-4-(1,1,2, 2-tetrafluo-
ro-ethoxy)-2-butanol
(2R,3R) 1-(1H-1,2,4-triazolyl)-2-(2,4-difluorophenyl)-3-methyl-4-(1,1,2,2-tetrafluo-
20  ro-ethykthio)-2-butanol
(2R,38) 1-(1B- 1,2,4-triazolyl)-2-(4-chlorophenyl)-3-methyl-4-(1,1,2,2-tetrafluoro-
ethoxy)-2-butanol
(2R.3R)  1-(1H-1,2,4-triazolyl)-2-(4-chlorophenyl)-3-methyl-4-(1,1,2,2 -tetrafluoro-
ethyithio)-2-butanol
25 (2R) 1-(1H-1,2,4-triazolyl)-2-(2; 4-d1ﬂuorophenyl)-3 3-dimethyl-4(1,1,2,2,-tetrafluo-
ro-ethoxy)-2-butanol
(2R,38) 1-(1H-1,2 4—tnazolyl)-z-(4-ﬂuorophenyl)-3-methyl-4-(l, 1,2,2-tetrafluoro-
ethoxy)-2-butanol
(2R,3R)  1-(1H-1,2,4-triazolyl)-2-(4-fluorophenyl)-3-methyl-4-(1,1,2,2-tetrafluoro-
30  ethylthio)-2-butanol



r o- et hyl t hi 0) - 2- but anol (2R, 39)
1- (1K1, 2,4-triazolyl)-2-(2,4-difluorophenyl)-3- rrethyl 4-(1,1,2,2-tetrafl uo

~ ro-ethoxy) - 2-but anol (2R, 3R
1 (1H1, 2, 4- trlazolyl) 2-(2,4-difluorophenyl)-3-nethyl-4-(1,1,2,2-tetrafl uo
- 20 ro- et hyl t hi - but anol (2R, 39 :
1-(1H 1,2, 4-tr ™ &?7!3)9 93_2- (4-chl orophenyl ) - 3-net hyl -4( 1, 1, 2, 2- PEX/ERHTI00RS6 0-

et hoxy) - 2- but anol (2R 3R) 1-(1 H

1,2,4-triazolyl)2-(4-chlorophenyl)-3-nethyl-4-( 1,1 ,2,2,-tetrafl uoro-

et hyl t hi 0) - 2- but anol 25 (2R ‘

1-(1H-1, 2, 4-triazolyl)-2-(2, 4-di fluorophenyl -3, 3-dinethyl-4(1,1,2,2,-tetra

fluo- r o- et hoxy) - 2- but anol (2R, 3S z

1-(1H-1,2, 4-tri az@s)l )lﬂlmz,#ﬁommm-m )3, 34dipnethykd-(1,1,2,2-tetrafluoro-
, 2, 2- tetrafl uoro- %p) 2- but anol (2R, 3R _

1 (1H—1 2,4-triazo yWZ | uor ophenyl ) - 3- rrethyl 4(1,1,2,2-tetrafl uoro-

30 et hyI t hi 0) - 2¢28)t anqiH-1,2 4-triazolyi)2-0#hddraplenyl)-3,3-dimethyl-4-(1,1,2,2-tetrafluoro-

PCT/ JP97/ 00886 - 6-

( 2 S) 5 etbylthm)-2-butanol

1-(1H-1,2,4-tri aZ(stgl )12(‘1ﬁ41thtﬂﬂﬂ%;lﬁitlli-hn&oﬁieﬁ&lﬁtBWyWﬂlszteﬁﬁlfoﬂ;—l uo

r o- et hoxy) ut anol
1-(1H1,2,4-tri az pyy}@l(mmph| orophenyl )-3, 3-di methyl -4-(1, 1, 2, 2-tetrafl uor

%—I— 152€£1h%/|r |t glzgl) yl)=2- ?Zﬁ H Li(z)’r o‘B&é’?}H‘(‘%ﬂ@’&W{"ﬁﬁﬁ‘Mﬂ 4-9 bzizetf" aqulouor o-

et hoxy) - 2- but anol ethylthm)ézz-ﬁ)tanol

rlo( 1H1, 2et4h§/ @g;}i)bﬁtéi_{) Eor ogaﬁy_ ‘ﬁriio%pq‘lemﬁ%_mah%mju %’2 2_t et af | uo

1(1H—124tr|a2ﬁ,| ﬂzﬂtﬁﬁmorophenyl) 3-nethyl-4(1,1,2,2-tetrafl uo-
roet hyl sul phonyl ) - ut anol The prepar atlon of t he corrpounds of
formula Il-A Mer@ﬁm’mﬂ@ ef thescompounds phformula II-A whegein X: is £-0108 may petcar-t he

synthetic schene f&fghi Reording foNfie Fmthdid Yocluinle®dhskritie@ I AL already cited European
patent application No. 315946 starting from the suitable intermediates in optically ac-
15 tive form.
The compounds of formula II-A wherein X is SO or SO3 may be obtained from the
corresponding compounds of formmila H-A wherein X is S following conventional
oxidation techniques. Preferably hydrogen peroxide, hypohalides or peracids are em-
ployed as oxidising agents, optionally in the presence of catalysts. Preferably the
20 preparation of the compounds of formula II-A wherein X is O or S is carried out by
adding a polyfluoroolefin of formula
CF=C-Xy (1m)
X2
wherein X and X5, which are the same or different, are F, Cl or CF3;
25  or by reacting a polyfluorinated alcohol of formula
R7-CH,-OH av)
wherein R7 is a C3-C4 polyfluoroalkyl group containing at least two fluoro atoms and
optionally other halogen atoms selected from the group consisting of chioro and bro-
mo,

30  with an optically active intermediate of formula
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pat"‘ent application No. 315946 starting fromthe suitable internediates in

optically ac- 15 tive form The conpounds of fornula Il-A wherein X
is SOor SOerr] may be obtained fromthe correspondi ng conpounds of
formula I'l1-A wherein Xis S follow ng conventi onal oxi dati on

techni ques. Preferably hydrogen peroxi de, hypohalides or peracids are em
pl oyed as oxi di wowpsagmnts, optionally in the presence of cat aPGHERI7/00886

Preferably the 20 preparation of the conpounds of formula Il-A wherein X
is Oor Sis carried out by ~ adding a pol yfluorool efin of formula
[err] wherein X err] and X err], which are the sanme or different,

are F, d or CF[err]; 25 or by reacting a [éill_yfl uori nat ed al cohol of
formul a Rl errl- egr] -
(1v) wherein R err] isBe C[eéh ebs] pol yfl uoroal kyl group
n optionally other hal ogen
n

containing at least two flygkQ at d

atons selected fromthe o0 OTI&3 p ! gcgfxghl oro and bro- no; 30
with an optical?y active pdilat e=of fornmul a V\OQ?/?&?OS
PCT/ EP97/ 00886 2 R4 - W

[err] Ry
s >

10 \\_/
wherein R}, Ry, R3, Rq, Rs and Z are as defined above, and X is O or S;
or with a reactive derivative thereof such as an ester, for example, a mesylate, tosylate
or trifluoromethansulphonate.

15 The optically active intermediates of formula V may be prepared following known
methods. |
For example, the compounds of formula V may be prepared by the resolution of the
corresponding racemic mixtures such as the ones described in the above cited
European patent application No. 315946 or in the US patent No. 5134152.

20  Alternatively, the ;':.onq)ound of formula V wherein X is S may be prepared from the
corresponding compounds of fornmla V wherein X is O through known methods.
Furthermore the enzymatic resolution by stereosclective acylation and subsequent
hydrolysis was found particularly advantageous for preparing the compounds of for-
mmla V wherein X is O and R3 and R4 are both methyl.

25 Though the enzymatic resolution by stereoselective acylation is known for preparing
the lower homologous tertiary alcohol of the compounds of formula V (see, for
example, the International patent application WO 94/24305 - Zeneca Limited), is
surprising that it may also be applied for preparing the compounds of formmla V
wherein X is O and R3 and R4 are both methyl.

30 In fact, not only in these compounds there are two carbon atoms between the moiety
to be acylated and the asymmetric carbon atom, but above all one of these carbon at-
oms is disubstituted thus bearing a conspicuous steric hindrance.



10 wherein R err], Rerr], Rerr], Rerr], Rerr] and Z are as

defined above, and X is Oor S; or wwth a reactive derivative thereof
such as an ester, for exanple, a nesylate, tosylate or
trifluoronethansul phonate. 15 The optically active internedi ates of
formula V may be prepared foll ow ng known met hods. For exanpl e,

t he compound¥WOR73iM3nul a V nmay be prepared by the resol uti orcIEPY7e0886
correspondi ng racenm ¢ m xtures such as the ones described in the above
cited - Eur opean patent application No. 315946 or in the US patent No.
5134152. 20 Al ternatively, the conpounds of forrmula V wherein Xis S may
be prepared fromthe correspondi ng cg)rrpounds of fornmula V wherein X
is O through known met hods. Furthernore the enzymatic resol ution by

st er eosel ect i v@herefiratai fartherrgbjestibb the peesent mvennomdrprbgss forvengyrhatically re-
particul arly advant ageous fo ar, t he canpou la V
wherein X is Osﬁﬁﬁgﬁ%ﬁ’?ﬁp%&%ﬁw% % g&ﬁwﬁ ?’f'fc}l?&hmfﬂntj
enzymatic resolrp%demdmp g&m&e&:&rs&wﬁeasyhaﬁlmmmdﬁ SR MydfolysisP epar i ng

the | ower honologous tertiary alcohol of the congounds of formula V (see,

for exdnplAltematigely, the compauodsef fommlnV Vﬁﬁﬁﬂl 4 O ond Reisuhyizogeg atonyeneca

Limted), is | %mlqﬁ ldwfigl fOr preparing the

conmpounds of form%§g@ra}a 5&2‘%%%& 'S g E‘ EP? and R[err] are both

methyl. 30 1In fact, not 8n|y=| Bese conmpounds there are two carbon atons

bet ween the noi ety 5603#}2 the asymmetric carbon atom but
t--

above all e of thesg I's disubstituted thus bearing a
conspi cuous ‘steric hi . WO 97/ 31903

PCT/ EP97/ 00886 CH2 R4 Vg _
Therefore a furthepiobject of lhe present invention is a process for
enzymatically re- sol vj DQN e conpounds of forrmula V wherein X is 0,
and R[err]egnd Rlerr] are bfgh hyl , process conprising their

st ereosel ective acyl ati on any sufjsequent hydrolysis. 5 Alternatively, the
conmpounds of formula V wherein is O and Rlerr] is a hydrogen atom

wherein Rj, Ry, R3, R4 and Z are defined as above.
The compounds of formmla VI are known or can be readily prepared according to
known methods (Bartroli J. et al., J. Org. Chem. 1995, 60, 3000-3012).

20 The preparation of the szalts of the compounds of formula II-A may be carried out ac-
cording to conventional techniques, for example, by admixing in solution equimolar
amounts of a compound of formula II-A and of the selected acid, and separating the
salt by precipitation and filtration or evaporation of the solvent.

The compounds of formula II-A and their salts are antimycotic compounds useful

25 the treatment and prophylaxis of fungal and yeast infections in human and animals.
Actually, the compounds of formula II-A object of the present invention are endowed
with antimycotic activity against yeast, filamentosous fungi, dermatophytes and
dimorphic fangi.

The antimycotic activity has been evaluated in vitro as IC5¢ and as MIC (minimum

30 inhibiting concentration) on a number of strains such as, for example, Candida
albicans, Cryptococcus neoformans, Trichophyton mentagrophytes, Aspergillus
Jumigatus, Candida parapsilosis, Candida lusitaniae, Candida kefyr, Candida tropi-
calis, Candida krusei, Candida glabrata, Aspergillus niger and Fusarium spp.



may" be prepared by reducing the corresponding acids of formula

[err] 10 15 wherein Rerr], Rerr], Rerr], Rerr] and Z are
defi-ned as above. The conpounds of forrmula VI are known or can be
readily prepared according to known met hods (Bartroli J. et al., J.
Org. Chem 1995, 60, 3000-3012). 20 The preparation of the salts of the-.
conpounds of foW4PA193 - A may be carried out ac- cor di ng RGE/EPIT/00886
conventional techniques, for exanple, by adm xing in solution equinolar
anounts of a-conpound of forpula I1-A and of the.selected acid, and
separating the salt by pgecipitation and filtration or evaporation of
t he, sol vent. The conpousfls of fornula I1-9A and their salts are

antinycotic conpounds useful in 25 the treatnen d pro | axi s aof fungal
and yeast infecti oﬁsmmmmawwdeﬂaﬁmw W°"“‘§ﬁ@?§§ﬂ‘g‘,ﬂ¥%‘”%ﬁ§§!ﬁﬂ§sﬁ?
formiia | 1-A Obj eCkuavidy YavkkiithiilYo velbtBitive QBuidh Sil G SRNRSIof Candidld jpp. and Cryp-
antimycotic activity against yeast, filanentosous fungi, dernatophytes and

di mor phi ¢ fungi . txx&hmeqﬁtﬁmﬂ@nhmcmﬁﬂmﬁmyom%h&ﬁalme&m tpi Fluo

as ICferr] and gs M C (m pi:num 30 nhi biting concentration) on a nunber
o Corigple, frarazsl aad, (opondzbid -

of strains such-a al bi cans, Cryptococcus
neof or mans, Tri chophyirfiCulélnhsBeditiniyestic Atviey Wad feviiled also aguinstgarhins of Candi-

ol 15, Cand da kr ol laeEia . FETaPh et SRR 1MpeoNeplerand Ggeiphion nd
Spp. WO 9 %pdidst Oéar%da ‘krusei and Aspergillus. fumigatus, resistant to Fluconazole and
PCT/ EP97/ 00886 - ' E

Genaconazole, -all of them being pathogenic agents responsible for infections in

10 imnnmb-depressed subjects. _

The aﬁtimycotic activity of the compom,.ids of formmia II-A object of the present in-
vention has been evaluated also in co@ﬁmn with the one of the corresponding
enantiomers. '

In some cases the activity of these enantiomers was comparable with the one of the

15 reference compounds, nevertheless it is overall markedly lower than the one of the
compounds of formula II-A object of the present invention.

The in vivo antimycotic activity has beeif%gtnnated, both intraperitoneally and orally,
in a Candida model experimentally inéuced in mouse dgainst Candida albicans strains
sensible to Fluconazole and Itraconazole.

20 The 50% protective dose (PDsg) of the compounds of formmla II-A has been
determined in the in vivo tests and it showed to be at least comparable to the one of
the reference cami:omds.

Thercfore the compounds of formula II-A object of the present invention are active
on wide range deep mycosis, but parﬁmﬂariy against opportunistic pﬁthogenic agents

25  responsible of infections in immuno-depressed subjects, they are topically, orally and
parenterally administrable and endowed with a good therapeutic index,

Then the compounds of formula II-A are useful in the human or veterinary treatment
and prophylaxis of systemic and mucosal infections due to fungi and yeasts.
As just emphasised, the sound pharmacological activity of the compounds of formula

30 TI-A, shown also against strains resistant to antimycotics used in therapy and against



- 9 - ' It is inportant to underline that the conpounds of formula Il-A
obj ect of the present I nvention have shown to be effective against all
the Strains of Candida spp..and Cryp- t ococcus neof ormans taken into
consi deration, conprising the ones resistant to Flu- 5 conazol e,
Itraconazol e and Genaconazot €. A particularly marked antinycotic .
activity was WOYMAE al so agai nst strains of Candi- daPGI/EPY780886 and
Fusarium spp., resistant to Itraconazol e and Genaconazol e, and agai nst
Candi da krusei and Aspergillus fum gatus, resistant to Fluconazol e and
Genaconazol e, all of them being pathogenic agents responsible for

i nfections in 10 i muno- depressed subj ec'q@. The antinycotic
activity of the conpounds of fornula Il-A object of the present in-
vention has beenrw&nﬂwmbbtbdastwsmsmoﬁﬂamfs@flnmwnmmw%@bﬁm& is

correspondi ng nan 0 gﬂﬁg; ese
enanti omers was 8@&@%@%&%@%%@‘%% rence corrpogu d%ﬂ
neverthel ess it ieft MmthmskimEderewdtdmnmmgmﬁfaﬂfmgalpatholog:es
conmpounds of for rrula I1-A qbject of the nt inve

vivo anti nycot5| C%P‘NW’ 9‘”?%% F l%?‘f?“ﬁag?‘!ldﬁ"r‘ﬁ ‘f"B‘H'é’ﬁﬂ’?“%ir‘fﬂ'
orally, ited e Mhseexperl ment aI |y i nduced in nouse agai nst

Candi da alblcans stralns ' - sensi ble to Fluconazol e and Itraconazole. 20
The 50% pr ot ect i Vidre pbarmacelpgica! aptivityfofithe-compopndmefdonmls HrAqds still more yepsisheen

determned in thmnrl&# e%%smapmomgwérﬁlﬁfbﬁgmmﬁ%%to

t he one of ce conp ore the conpoun
formula 11-A obj eetnnoh mﬂethermlenemnuy\MDbrdemlaethby thediterature, @re ini the salmnge

deep nycosis, but articul,ar ai nst _oppartuni,sti at.hogeni c
responsi bl e 90 i "i"ﬁl%f‘rﬁgr??sa'écﬁ 24%9 cafhon s g‘f LI\‘WW?%F?)S&'@% Ty,
orally and Fi&fxﬁllb | thy hg&axﬁgﬁdupa@aahaaﬂygemmwm dtbmaagbofia simple

t herapeuti c index. hen t he corrpounds of forpula 1l1-A are useful in
the human or vet dolylupsnatedalicylin the ether or gighuy coptgipingpoietys sy st enic and

mucosal infectiong %Us‘s WO Ichdt0 Ghe 851HbiR1A (of these stmcﬁﬁancuﬁac@mia@ﬁassﬁder Bebe

sound phar nacol ogi'c activity of the conpounds of fornmula 30 I1-A, shown

al so agai nst st r alessibedby ﬂxedmmw withe repls of the sompennds ef theazelp Jertisry aleghols st
\QQT?ELS%?%SQ& class with antimycotic activity for human and animal use.
For the human and veterinary use the compounds of formula II-A may be adminis-
tered in admixture with a suitable carrier selected in view of the administration route,
Therefore a ﬁxrthel;'object of the present invention comprises pharmaceutical compo-
sitions containing a therapeutically effective amount of one of the compounds of for-
20 mula II-A in admixture with a pharmacentically acceptable carrier.
For example, the compounds of formula [-A or the salts thereof may be orally ad-
ministered as tablets, capsules, solutions or suspensions.
As for the parenteral administration, for example via intravenous, intramuscular or
subcutaneous route, the compounds of formula II-A or the salts thereof are in form of
25 sterile aqueous solution.
Alternatively, the compounds of formmla II-A or the salts thereof may be administered
as suppositories or pessaries.
As for the topical administration, the compounds of fornmla II-A or the salts thereof

are preferably formulated as creams or powders.



- 10 - recently isolated strains responsible of infections in

I mmuno- depressed subjects, is particularly surprising considering that
t he: conpounds di scl osed by the European pat - ent application No.
315946 were said to be imunising agents for fungal pathol ogies 5 and

phyt ogr owm h ra&ulatlng agents on useful grow ngs, both their activities.
being Iim 0%78W03 0 t he agricul tural use. The phar m&3YES87/00486
activity of the conmpounds of formula Il1-Ais still nore supris- i ng
consi dering that such conpounds, while showi ng sone structural noieties in
common with the azole tertiary al cohols described by the literature, are in
the sane 10 tine characterized by the presence of a two carbon atons chain

bet ween the carbon at om beari ng the hydrqxy t he oxyge r
sul phur at om and%@'@%?ﬁb?@"mtmwg‘ ﬁ!ﬁ@gy 39&? gﬁ"’t"ﬂ@’@%ﬁ‘e&‘@?
sul phur cont ai ni ngy,jTy %en?llymigésfyéﬁe&so and 50 We/lid) preftBly Batweer 1 Ghd Rbese

structural char act eristl ver been descri ged by"the literature
in the rank of thmg&gn&hcmb&mﬂe&mmzormte@adedwt@nswhol s 15 class with

Vot er nary. uoes t HECCRHBUNABER BERrABl Fepdtthe pigwin Hradglfe ALBRUGL | |

adm xture with a suitable carrier select eﬁ'.xnmlullew of the adm nistration

rout e. Ther efore a, urther A JARYE
phar maceut i cal coRRmat Lic reson i3ek2fgdiuorgphenyll-z, 2-dimethyl-- e
anount of one of Mﬂ&g%fm- 20 mula I1-Ain admxture W|th a
phar maceutical |y acceptable carrier. For exanple, the conpounds of

formula I1-A or t#adsemen(d)t hereof nay be orally ad- m ni stered as

tablets, capsy}esqy, [ & !
admi ni strati ozb foréglzgﬁnh?ﬁ‘ﬁ ﬁ]S | nt ravenous dmdr'l"twrear%ﬁ%c‘ﬁu?ar§1%Fﬁ')I%”{sq'qia&lr6)'l
subcut aneous rout égrvﬁgmomwmﬂéow 1o Dsolution w(iw'&“'ﬂiﬂﬂomhmylm fowthykr e

comounds of f or TR KRR Fyd A bedfel o7 sicly BTl i plorolelf 0 m

suppositories or mﬁﬁ@]u&me(l 9 ml; 26aminoles)l he t opi cal adm nistration, the
conpounds of formula |I-A or the salts t her eof are prefera
forﬁul ated as Creé#E’R' %&H)grsgspensmn was filtered, and further enzymepwas atlde(ij }BY g) while

15 maintaining under stirring at 30°C for further 24 hours.

The suspension was filtered, the solid washed with chloroform (20 ml) and the or-
ganic phase evaj»orited under reduced pressure,

The residue was chromatographed on silica gel (eluent ethyl acetate:hexme%60:40) to
yield (-) 3-(2,4-difluorophenyl)-3-hydroxy-2,2-dimethyl-4-(1H- 1,2,4-triazol- 1-yl)butyl

20 acetate (1.63 g; e.e. 88% chiral HPLC - columm CHIRACEL-OD, eluent hex-
ane:isopropanol=70:30) and (+) 3-(2,4-difluorophenyl)-2,2-dimethyl-4-( 1H-1,2,4-tri-
azol-1-yl)-1,3-butandiol (1.3 g; e.e. 79% chiral HPLC),

The isomer (+) thus obtained (1.3 g) was treated again under the same conditions
with the lipase for 17 hours,

25  After the same treatment and isolation by flash chromatography (+) 3-(2,4-difluoro-
phenyl)-2,2-dimethyl-4-(1H-1,2 4-triazol-1-yl)- 1,3-butandiol (0.92 g; vield 62%) was
obtained as a white solid.

[0lp20=+43.4° (c=1%, methanol)
Chiral HPLC = e.e. 95%
30 mp. 116.5-117.5°C
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As for the oral or parenteral administration the daily dosage of the
conmpound of for- mula Il1-A generally ranges between 0.1 and 50 ng/ kg,
preferably between 1 and 20 ng/ kg, to be subdivided in one or nore

spaced out doW®R731M3 For better illustrating the present i nREHERI3NA0386 e
fol l.ow ng exanpl es are provi ded.

Example 1 - Enzymatic kynetic resolution of ()

3-(2, 4-di fluorophenyl)-2, 2-di net hyl -4-(1H 1, 2, 4-

triazol-1-yl)-1, 3-but anol - a) lsonmer (#)210 The enzynme (3 g; |ipase
from Candida cilindracea type VIl - Sigm) was added un- der vi gorous

stiring at 30[ er AHONMR identizhltpitheonsfof the racemic mixture.

3-(2,4-difluorop 2- di et hyl -

4-(1H1,2,4-triagw-l 3-butandiol (2,97 g; 10 mmles) in chloroform
(60 m) and (3yi3x(e|4-difieorapRenyl)-3chydraxy22- dimtm;-(m-lzmuzen -¥Phitylurcs- t he
suspension was filtered, and further e g

mai nt ai ni ng uﬁdeFﬂtEP\’tPPFﬁﬁl@PPS@@‘!s&@f@&E@%a ygmzo\@ﬁe"e’gfsﬂ'@ﬁm on
was filtered \rqg@ohﬁﬂ h&kedale!(56 ayor m (20 m ) and the or-

gani ¢ phase evapgrat e%@eu der renﬁelljced pressure The resi due was

chr omat ogr aphed dhe sohthmangbh‘ stimring o 302C b added: with: thecsnzyroe- 606 £0lipase from

£12, 0011 acol " SRS el Y Ao frind BRbglacil e pmen

col um CHI RACEL Wmaioﬂnl Mmdmmhydro:ade |sopropanol =70:30) and (+)

2701 L 1oyl ) - 1.18° bebieh s pH wagbroguit to 43, copfenityeed hylspetlorc acidgnd the e (.

t hus obtai ned (1&%53%“% agqu‘gah@(m@eﬁn]j he sanme conditions W th
the lipase for 17 hours. 25 After the sane treatnent and isol ation by

fl ash chromat ogr dbayorganjc phase was gphydgified, over sodium sulphate and evaporated under re-
D O et e 0115 D o (05 g 010
met hanol ) Gﬁﬁmlmmmmgaphﬁs%sﬁ@ gelr(plucmj i agetqte:Hexane 40) (-) 3-
15 (2,4-dlﬂuorophenyl)-2,2-dnnethyl-4-(ll-l-1,2,4—tnazol- -yl)-1,3-butandiol (1.20 g;
yield 80%) was isolated as a white solid.
[a}p20=-46.2° (c=1%, methanol)
Chiral HPLC = e.e. 98.4%
mp. 117-118°C
20 1H-NMR identical to the one of the racemic mixture
Example 2
ration of (- 3R)-3-(2 4-difluorophenyl)-2-meth 1H-1,2 4-triazol-1-yl
1,3-butandiol
A solution of (2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-2-methyl-4-(1H-1,2,4-tria-
25  zol-1-yD)butanoic acid (0.88 g; 2.97 mmoles) in anhydrous tetrahydrofuran (6.5 ml)
was dropwise added with boron trifluoroetherate (0.365 ml; 2.97 mmoles) and the
mixture was refluxed for 30 minutes.
The resulting solution was dropwise added at 55°C with a 10M solution of borane-
dimethylsulphide in tetrahydrofuran (0.356 ml; 3.56 mmoles) and the reflux was
30 maintained for 6 hours. '
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[erf]H- NMR identical to the one of the racem c mxture. b) Isomer (-)

3-(2, 4-di fluorophenyl) - 3-hydroxy-2, 2-di nmet ‘hyI -4- (llH- 1,2,4-triazol-1-yl)buty
| ace- 5 tatWOMBH%ed in the previous step (a) (1.63 g) WERCHERIYMMSed in

a 0. 05M pH 7 phos- phate buffer (400 nml) and acetone (50 m). The
sol ution under stirri ng at 30C was added with the enzyne (1.6 g; lipase
from Candi da cilindracea type VII) and the pH was mai ntai ned during

t he subsequent addition of 0.1 M sodi umzwydroxide. 10 After 5 hours

pH was brought to 4 by concentrated hydrochloric acid and the extrac-

tion was effectedAfiex epaling$o 43C.ca ammdmﬁnﬂn-lrh@ al)ythen SM sedac(Bnas
anhydrified over duced
pressure to yield n%@%‘i@ﬁdﬁe%gmg&ﬂ%% [ﬁf romat ogr aphy on

?izl i cg ]glel ( el uenThe tenahydioicat was b&pmde?déﬂ}ed(m)d I presshle, the m:xmr3 e wasdex-

, 4-di fl uor oppen 4-friazo ut andi
(204 1 uorophenyl . 2 il i Al e Sl e nlydei Sod S0
lerr]=-46.2[err] {gyilia £5%a eaMle) which wabtiystaltisdd ¥eéin beRzeBe:h@Bndd1 (20 mll 8-
117-118[err] C 20 err]HHNMR identical to the one ofthe racemc m xture

Exanpl e 2 PEM a (At i(25,3B)-31(2-difluorophenyl)-2-methyl-4-(1H-1,2,4-triazol- 1-yl)- 1,3-bu-

(12?8,, gR% - 3d( 2|, 4- di {ﬁﬂﬁfWﬁe}dﬁ%ﬂat hyl -4-(1H 1, 2, 4-triazol -1-yl)-

, 3-butandi o 0 on o

(2R, 3R) - 3- (2, 4-di hi.méB-eﬂS?@nyl ) -3-hydroxy-2-nethyl -4-(1H 1, 2,4-tria- 25
zol -1-yl) butanpgic 8 | es) in anhydrous tetrabydrofuran
(6.5 m) 16 g“aj@? m?ge%“:ga’&dn%‘?hwooron trifluoroetherate (0.365 n;
2.97 mmol es) and ﬂnmmwnonwases,m 774 (s} K] 714847 35)(ok] 1H) €:83-6.68 (m, 28IRe
resul ting sol uti err]Cwith a 10M sol ution o

bor ane- %ﬂﬁ@s dr'gtﬁ%ess'ﬁ?f e‘g'p %%I?‘{aflw A0Q (ddgbid); 3180 (dd.c); 340 és)
and the reflux Wa‘éro%@ 1H) R4 5u23isneLl 165)10.45 (@03 -

Similarly operatmg the following compounds were prepared

yield 87%
m.p. 108-110°C
[a)p20=-90.7° (c=1%, methanol)
(+) (2R,38)-3-(2.4-dichlorophenyl)-2-methyl-4-(1H-1,2.4-triazol- 1-yl)-1.3-butandiol
20 yield 91%
mp. 110-111°C
[x]p20=187.0° (c=1%, methanol)
=) (28.3R)-2-ethyl-3-(2,4-difinorophenyl)-4-(1H-1.2 4-triazol- 1-y1)- 1 3-butandiol
yield 90% _
25 mp. 75-77°C
[alp20=-41.1° (c=1%, methanol)
Chiral HPLC (hexane:isopropanol=70:30) = e.c. 92%
H-NMR (CDCl3): 7.89 and 7.71 (2s, 2H, 2CH-Triaz.); 7.40-6.62 (m, 3H, Ar); 5.30
(s-broad, 1H, OH); 4.98-4.70 (m, 2H, CH-Triaz.); 4.12-3.87 (m, 2H, CH-OH);
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After cooling to 4C, a solution watertetrahydrofuran=1:1 (3 m) then 5M
soda (8 m ) were added .and the m xture was refluxed for 12 hours.

The tetrahydrofuran was evaporated under reduced pressure, the m xture was
ex- 5 tract XP¥WRMW3chl orof orm (5x10 m ), the organi c phasePGEEPI7/00886
anhydrified and evaporated . to yield a solid residue which was
crystallised from benzene: hexane=1:1 (20 ml) to give (-)

(2S,3R)-3-(2, 4-di fl uorophenyl )-2-nmet hyl -4-(1H1, 2, 4-triazol -1-yl)-1, 3-bu-
tandiol (0.76 g; yield 90% m p. 93-943_[err]C 10 [err]=-59.6[err]
(c=1% net hanol) %LHNNSE’SQ [err]): 7.93 (s, 1H); 7.74 (s, 1H)
7.48-7.33 (m 1%38069%9&@ 2.05-1.93 (m52H0*CH-GHEH3); 1:40-0.98 6w, 71,

1 4.78 (d, de 3.10 - b d, 1H);
ZHZlS 2.25 gm 1:3:}1%]82%(9 %ﬁ&,Bﬁé@@nﬁgﬂy opera’glsng t he folrlogvm ngH)

conmpounds were prepared. 15 - Example 3

(2S,3R)-3-(2, 4-dji Ii 2 £ h -1, 3-but an
dl Ol yl e d L) i At10)] O | ' 1.4 e(: ‘Ai“‘%/ DRCTN . m ]

met hanol ) ( £(1H-1,2 4-triazol-1-y1)-2-bu ol(Conll_pi_ound 1A)

(2R, 3S) 3- (2. 4-di chl or opheny -triazol - 3- but andi

0120 Sy ol d 18 soRmoRp -) - 4 tiiporophongi 3 Pl Lbir -4 duiteok LBt Mol )
gZ)S 3R) - 2-et hyl - % tﬁd‘%( i& Ilg'gr op g%/mcpﬂr-e?fﬁdfcg?%—?rﬁxaz }e- 15 y Hdgyl%lﬁt and

i ol yi el d opltoxiis (8 mi) i tolGens {60 ml) undee stiffing 40 - SPC(wssl tddedrstithcpood shium
Chiral HPLC 02 30 . 92/0 H NVR
(CociLerr]) - 19° SBREmdsR RBASE miDo Sotmoled): ) Y7 40 6l €0 i 51 Ar):
5. 30 (s-brozne reléﬁon%ospﬂa@&va@sﬂlﬁﬁ(dﬁd%te@kﬂ&iﬁe}hﬁ@baﬂ the fabltdredwdd’

2H, CHerr
(m [ I- O maintained under stirring at ~-5°C for 90 minutes.

After an addition of water (120 ml), the organic phase was washed with 5% hydro-
chloric acid (80 ml) and treated with anhydrous sodium hydrocarbonate (6.5 g) under
15  stirring for 30 minutes.
The liquid phase was filtered and the solvent evaporated under reduced pressure to
yield an oily residue which was purified by flash chromatography (eluent hexane: ethyl
acetate=6:4) to give the compound 1A (5.2 g; yield 79%) as a white solid.
[a]p20=-48.5° (c=1%, methanol)
20  Chiral HPLC = e.e. 299.8%
mp. 46-47°C
IH.NMR (CDCl3): 8.01 (d, 1H, CH-Tetr.); 7.69 (s, 1H, CH-Cat); 7.63-6.56 (m, 3H,
Ar); 5.70 (1, 1H, JHF=53.4 Hz, CHF3); 5.33 (s-broad, 1H, OH); 5.29-4.41 (m, 2H,
CH)-Triaz); system AB: VA=4.19, VB=3.75, JAB=9.8 Hz, CH»-O; 1.06 (d, 3H,
25  JHF=2.4 Hz, CHz); 0.98 (s, 3H, CH).
Similarly operating the following compounds were prepared.
+) 2-(2.4-difluorophenvl)-4-(1.1.2 2-tetrafluoroethoxy)-3.3-di 1-1-2.4.-triazol-
1-yl-)}-2-butano} (Compound 1B)
yield 74%
30  [a]p20=+45.9° (c=1%, methanol)



WO 97/ 31903

PCT/ EP97/ 00886 - 14 -
2.80 (s-broad, 1H, CHerr]-OH); 2.05-1.93 (m 2H, *CHCHerr]-CHerr]);
1.60-0.98 (m 2H, CH*CHerr]-CHerr]); 0.81 (t, 3H,

CHCHerr]-*CH err Exanpl e- 3
5 Preparation ¥P?(? %9“ PCT/EP97

2- (2, 4-di fl uorophenyl) - 4- (1 1 2, 2-tetral uoroet hoxy) - 3, 3-di et hyl -

1-(1H 1, 2,4-triazol -1-yl)-2- butanoI(Oorrpound 1A) A solution of (-)

3-(2,4-dif| uor ophenyl ) -2, 2-di netyl -4-(1H 1, 2,4-triazol -1-yl)-1, 3-
butandi ol (5 g; 16.8 mml es), prepared as described in Exanple 1, and

di et hyl sul - phoxi de (8 ni) | ue (60 under stirring at -5C
was added with pmmﬁwmwmw&#'ggﬁg 5‘1%, 5 nmol es). The
reaction at rmsphe,;_ng deRgopRstituted with tetrafl uoroethyl ene and the

m xt ure was I ntai ned under stirring at -5[err]C for 90 m nutes.

Af ter- an addltlodmﬁeﬂw@h@@meﬁmﬂ“@éﬂﬁc phase was washed with 5%
hydr o- chl oriyc a , '

hydr ocar bonat & (6: ‘ i s ' = Tt d
phase was fil teregg,&nihzbheyﬁﬁm fﬂ(mnmlmdM) under reduced pressure to
yield an oily rem%ﬁa whi.ch, urlfled by flash chromatography (el uent
hexane: et hyl i t'o gi ve the compound 1A (5.2 g; yield 79%
as a white soli dfg)p20=-34 7 —lﬁﬁcﬁm— % net hanol) 20 Chiral HPLC = e.e.
[err]99. 8% ' m]pD 46- 47[der err&I—I-NI\/R CDCI[err]) 8.01 (d, 1H,

CH Tetr.); 7.69 (ChirahFPL ‘éﬂlmqlsowomoles% XTe-e. 9% Ar): 5.70 (tt, 1H,
‘c]::jg_ifl ;12;4;2, slys_'fem AB"’@%?Z%%% gé’ggq’?%&k%')AB 9, 85H§94Cﬁ|[1e§ﬂ éH 1.06 (d,
3H, 25 JHF=2.4 Isp. Eﬂ[ﬁeHﬂ,?CO 98 (s, 3H, CH[err]) Sinmlarly
P 5911 o o REEMICEOERY L5 oA Bk 1301 . e g N0
1-2,4,-triazol - 5.76 (x, Jlﬂ;lmr—aa mmmzoammm V3¥5.12, Vb=4/9%| Jdb=¥41% BB,
[err]=+45.9 (o= =L UcHPL 3" Sk AB of system ABX: Va=4.37, Vb=3.96, Jab=10.5 Hz, Jax=7.4 Hz,
15  Jbx=4.8 Hz; CH-0; 2.72-2.55 (m, 1H, *CH-CH3); 0.86-0.81 (s, 3H, *CH3-CH).
- 38)-2-(2.4-dichlorophenyl}-4-{1.1.2 2-tetrafluoroethoxv)-3-methvl-1-(1H-
1,2 4-triazol- 1-y1)-2-butanol (Compound 3A)
colourless oit - yield 73%
[«}p20=-77.7° (c=1%, methanol)
20  Chiral HPLC (hexane:isopropanol=90:10) = e.c. 299.8%
nitrate (crystallised from isopropyl ether)
m.p. 120.3-121.3°C
IH.NMR (CDCl3): 9.74 and 8.07 (2s, 2H, Triaz.); 7.44 (d, 1H, JHH=8.6 Hz, C-
*CH-CH-C-Cl); 7.35 (4, 1H, JHH=2.2 Hz, C-C}-CH-C-Cl); 7.08 (dd, 1H, C-CH-
25 *CH-C-CI); 5.82 (tt, 1H, JHF=53.2 Hz, CHF5); system AB: Va=5.67, Vb=4.89,
Jab=14.3 Hz, *CH)-Triaz.; part AB of system ABX: Va=4.44, Vb=4.09, Jab=10.8
Hz, Jax=8.4 Hz, Jbx=4 Hz; CH,-0O; 3.33-3.16 (m, 1H, *CH-CH3); 0.72 (d, 3H,
JHH=7 Hz, *CH3-CH).
28,3R)-2-(2 4-dichlorophenyl 1,2 2-tetrafluoroethoxy)-3-m -1-(1H-
30  1.2.4-triazol-1-yl)-2-butanol (Compound 3B)



WD 97/ 31903 : _
PCT/ EP97/ 00886 - 15 -
Chital HPLC (hexane: isopropanol =85: 15) e.e. 99.2% mp. 47.
1-49. 1[err] C [err]HHNMR identical to the one of Corrpound 1A 5 (-
(2R 3S)-2-(2,4-difluorophenyl)-4-(1,1, 2, 2- tetrafluoroethoxy 4?@6 1 (1H
1,2, wooiniee3 - 1-yl ) - 2- but anol (Corrpound 2A) én oi |l
yleld 72% [err]=-54.7[err] (c=1% et hanol) Chlral HPLC
(hexane: i sopropanol =80:20) = e.e. 99% 10 nitrate (crystallised from
| sopropyl ether) np. 147.5-148. 5C [err]HHNWR (CDCl [err]): 9.77
and 8.09 (2s, 2H, Triaz); 7.39-6.69 (m 5H, e HNJ err]); 5.76 (tt,
1H, JHF=53.1 Hz, CHF[err]); system AB: Va=5. 12 Vb=4.95, Jab=14.4 Hz,
*CHerr]-Triaz; paoloudésofl-yiehd 63% ABX: Va=4. 37, Vb=3.96, Jab=10.5 Hz,
Jax=7.4 Hz, 15 Jbx [l rr]-0O 272255(m 1H, *CH-CHerr]);
0.86-0.81 (s, 3H, [ahét["g‘rf*?f?d‘fr %, methap

(2R, 39)-2-(2, 4-di ¢labedy lgpt@ ell,alfe a t hoxy) - 3-net hyl - 1- (1H
1,2,4-tri azol 1-yl)-2-but % &%%paﬁ 6%i EL=L§y?§url ess oil - yield 73%
[err] =-77.7[ ebr] m%ymm&om)!s@mpymh«hl HPLC (hexane: i sopropanol =90:

10) = e.e. [err]9 /1’209- n#_k ate (crystallised fromisopropyl ether)
mp. 120.3-121.3C FHTSNVR (CDd [err]): 9.74 and 8.07 (2s, 2H,

Triaz.); 7.44 (d, leme(emc@) st?ﬁdsos (2s,*zrﬁﬁuz¢—8:ti (s-&oﬂﬁzmoﬂkl}mo;;),
JHHE2.2 Hz, GO - CH-CCI,# gﬁ CHC-d 2 (L1
1H, JHF=53.2 Hz, Oridc} )IHI! %Cﬂvﬁﬂscﬁ) 7%£¢ %ﬂﬂi-nlja&ﬂt H-Cy |

SGLer o 5 e oARB R CORRARE cforts (€ 1Vt 008 il OSS o 4B/

3H, JHH=A0Hz Va=5i61e VbT4.89i) Jab=14.3 He, CHZ-Tmz part AB of system ABX: Va=4.44,
(2S, 3R) - 2- (2, 4- di QRLQIBPABAYS b 15, (J.ZIst 42u%, Juia 811ny GreRbl 990)5. s (R ! #dm( 1M

CHz); 0.71 (d, 3H, JTHH=7.0 Hz, *CH3-CH).

triazol- 1-yl)-2-butanol (Compound 4A)

15  yield 87%
[o}p29=-56.1° (c=1%, methanol)
Chiral HPLC (hexane:isopropanol=90:10) = e.e. 99%
nitrate (crystallised from isopropyl ether/acetonitrile)
m.p. 89-91°C _

20 IH-NMR (CDCl3): 9.70 (s, 1H, CH-Triaz); 8.05 (s, 1H, CH-Triaz.); 7.37-6.67 (m,
3H, Ar); 6.77 (s-broad, H'); 5.80 (tt, 1H, JHF=52.6 Hz, CHFy); system AB:
Va=5.11, Vb=4.87, Jab=14.2 Hz, *CH}-Triaz.; part AB of system ABX: Va=4.42,
Vb=4.21, Jab=11.1 Hz, Jax=7.7 Hz, Jbx=2.6 Hz; CHy-0; 2.41-2.30 (m, 1H, *CH-
CH»); 1.32-1.18 (m, 2H, CH-*CHpy); 0.83 (d, 3H, JHH=7.1 Hz, CH3).

25 Example 4

Preparation of (-) (2R 38)-2-(2 4-dichlorophenyl}-4-(1.1.2.2-tetrafluoroethoxy)-3-

methyl-1-(1H-1.2 4-triazol-1-yl)-2-butanol (Compound 3A)

Altematively to the purification procedure of Example 3, the title compound as a

cude (86.2 g) was dissolved in 173 ml of ethanol at a temperature comprised be-
30 tween 30 and 35°C, then ﬁltered' to obtain a perfectly clear solution which was



30 1,2, 4-triazol-1-yl)-2-butanol (Conpound 3B) VO 97/ 31903

PCT/ EP97/ 00886 . - 16 -
colourless oil - yield 63% [err] =+76.5[err] (c=1% nethanol)
Chiral HPLC (hexane:isopropanol =90: 10)= e.e. 99.8% 5 nitrate
(crystallised fromisopropyl ether) mp. 120.9-121.9[er gl'
[err] H NVR (COWQ V3903 o 67 and 8.05 (2s, 2H, Triaz.); 8.21 F ’S?’Bé’ﬂmzH
OHe HNJerr]); 7.44 (d, 1H, JHH=8.6 Hz, CG*CHCHCd); 7.35 (d,
1H, JHH=2.2 Hz, GO -CHC d); 7.09 (dd, 1H CCH*CHCd); 5.82

(tt, 1H, JHF=52.8 Hz, CHF[err]); system AB: 10 Va=5.67, Vb=4.89,
Jab=14.3 Hz, *CHerr]-Triaz.; part AB of syspaem ABX: Va=4. 44,
Vb=4.09, Jab=10.8 Hz, Jax=8.4 Hz, Jbx=4.0 Hz; CHerr]-O 3.32-3.16 (m 1H,

* CH- CH erdrpppedo at720°C in 90 mimtes7 imo jamixtugs-pf water Gﬁp ml) and ethapol)(37
(2R, 3S)-3-etil-2- 4-di fl uorophenyl )-4-(1,1,2,2-tetrafl uoroet hoxy)-1-(1H 1
, 2, 4- triaz 1 -1-yl)-2-but anol (Corrpound 4A) 15 yield 87%

[err] =56.1[err] '['lmzﬂnﬁttnramhaaab(}toBS"C kegihinded stirfig for 90 minutes, cooled to 2°C
(hexane: i sopropanol 90. ﬁ}% go 99% nitrate (crystallised from

i sopropyl et het / 04 de‘}’ mmutes,, ,  89-91C 20 [ err] H NVR :
(COC[err]): 9. 70Tk maohitle dola Vs Bheskdl, Gaukiss i » bitkenfedoikioéaker 111 il G (1
3H, Ar); 6.77 (s-broad, Herr]); 80 (tt, 1H, JHF=52. E 4‘%

syst em AB: awmierrammatfmcnyamm waight, Mseqmsﬂga -) (F%3%) AB

f

o: "G00 2, a1 2 eklofepheny BT 132t il s BT [ T2 4 et
CH*CH err]); O.8@)2-dntasel (Compomndi3AywitlGHpuity 199% 25

Exanpl e 4

(2R 395)-2-(2, i di orogﬁéﬂ{ﬁ:qt”%%@‘& 2-tetrafl uoroet hoxy) - 3-

Chiral HPLC (hexane:isopropanol=90:10) = e.e. 99,5%
mp. 79-80°C
1H-NMR (CDCl3): 7.80 and 8.05 (2s, 2H, Triaz.); 7.42 (d, 1H, JHH=8.6 Hz, C-
*CH-CH-C-Cl); 7.27 (d, 1H, JHH=2.1 Hz, C-CI-CH-C-CI); 7.05 (dd, 1H, C-CH-
15 *CH-C-Cl); 5.75 (¢, 1H, JHF=53.4 Hz, CHF3); system AB= VA=548, VB=4.54,
JAB=14.4 Hz, *CH-Triaz.); 5.09 (broad signal, 1H, OH); 4.54-3.98 (m, 2H, CH,-
0); 3.14-2.97 (m, 1H, *CH-CH3); 0.67 (d, 3H, JHH=7.1 Hz, *CH3-CH ).
Example 5
Pr ion of 3-(24-di enyl)-3-hydroxy-2-methyl-4-(1H.1.2 4-triazol- 1-yl
20  methansulphonic acid butyl ester
A solution of (+) (2R,38)-3-(2,4-dicklorophenyl)-2-methyl-4-(1H-1,2,4-triazol- 1-yl)-
1,3-butandiol (2.95 g; 9.31 mmoles), prepared as described in Example 2, in methyl-
ene chloride (90 ml) was added, under nitrogen atmosphere, firstly with triethylamine
(1.94 ml; 13.9 mmoles), then with mesyl chioride (0.735 ml; 9.46 mmoles) at 0°C.
25  The reaction was carried out for 20 minutes while maintaining the temperature at 0°C,
then the reaction mixture was poured into water (60 ml).
The phases were separated and the aqueous one was further extracted twice with
methylene chloride.



methyl -1-( 1H 1,2, 4-triazol - 1-yl ) - 2- but anol ( Conpound 3A)
Alternatively to the purification procedure of Exanple 3, the title

compound as a crude (86.2 g) was dissolved in 173 nl of ethanol at a
tenperature conprised be- 30 tween 30 and 35[err]C, then filtered to
obtain a perfectly clear solution which was WO 97/31903

PCT/ EP97/ 008860 97131903 PCT/EPS7IpOSSS
dropped, at 20C, in 90 mnutes, into a mxture of water (260 m) and

et hanol (87 m). The m xture was heated to 35/ err]C, kept under

stirring for 90 m nutes, cooled to 2C 5 and again stirred for 60 m nutes.
The insoluble solid was filtered, washed w_tda a m xture ethanol/water 1:1
and dried in a oven under vacuumat 50Ctill a constant weight, thus

yi el ding 74 g of (The ¢dliertddorganic pha&s(»ﬁqrdwﬁkﬁdlwmbp%whﬁwﬁs(sohﬁon of sodium
1,1,2,2-tetrafl ugrqet hgxy) - 3-net hyl - 1- 1,2, 4- r1azol

yl)-2-butanol ( 'Blfﬂ’g"’g;i‘/" h 2 a‘fﬂ!#”t]ﬂy AGURYS 199 “"°Pet°f] s""‘“&‘?, ¢hlqride.; ogpd
met hanol ) Chhy@{ﬁehﬂsb&sﬁ, htsopropanol =90: 10) = e.e. 99, 5%

mp. 79-80[err [err]H-NVR _(CDO [err 7.80 and805(23
Triaz.); 7. 425%d“m°m4mp*§wy1 ed 3.64 g ( )@&%(Zﬁ-ﬁlchlpfmm@-3moxy-

JF53.4 b, O SrEpyr kRt ottt o6 Hulit Gl oy Vhif dota
*CH err] - Trlaz) ﬁhldﬂwésansyddsmcgmathf:nmmﬂ—l) 4.54-3.98 (m 2H, CHerr]-
D o5 2 (0 R ) W ana % ok g Tt 750t7.06 e, SH i)

3-(2-4-dichl orOphs:whr)Msbmr QY CHIEfdR) 497 @idd14.28,(2dd}-2H, IGHLOME);)3.20-290

met hansul phonjic acid ol ution. of

(2R 3S)-3- (2, !Pd.%ﬂﬁ’g’%ﬁe%}?;%éﬂnﬁﬁawﬁﬂwwm@ﬁﬂh@zm 1-yl)-
1, 3-butandiol (2.95 g; 9.31 mmoles), prepg,;ﬁqﬂ@@ described in Exanple 2, in
met hyl - ene chlori de (90 M) was added under nltrogen at m)shere
firstly with tri POV .

ohlor1 e (0.735 1} 3 423 TORbSh o O

3-(2,4-dichlorophenyl)-3-hydroxy-2-methyl-4-( 1H- 1,2,4-triazol- 1-yl)methansulphonic
15  acid butyl ester (9.3 mmoles), prepared as described in Example 5, was dissolved in
ethanol (95 ml) and added with potassium thioacetate (2.12 g). The mixture was
refluxed for 2 hours, then cooled in ice and the resulting precipitate was filtered and

ol TeDs atiel 3| 10§ ;,uvu‘u Sriis={.

washed with iced methylene chloride. The filtrate was concentrated under reduced

pressure, taken up with water (60 ml) and extracted more times with methylene
20 chioride. The organic phases were collected and anhydrified over sodium sulphate,

thus yielding 3.5 g of a reddish crede which was purified by flash chromatography on

silica gel (eluent ethyl acetate;hexane=1:1) thus yielding 1.72 (49%) of thioacetic acid

S-[3-(2,4-dichlorophenyl)-3-hydroxy-2-methyl-4-( 1H-1,2 4-triazol- 1-yl)butyl) ester.

H-NMR (CDCl3): 7.85 and 7.76 (2s, 2H, H-Triaz.); 7.50-7.00 (m, 3H, H-phenyl);

25 5.62 and 4.75 (2d, 2H, CH,-Triaz); 3.60-3.45 and 2.80-2.65 (2m, 2H, CHj-

SCOCH3); 2.75 (m, 1H, CH); 2.39 (s, 3H, CH3 thioacetate); 0.70 (d, 3H, CHj3).

_ Example 7
Preparation_of (2R.3R)-3-(2 4-dichlorophenyl)-3-hydroxy-2-methyl-4-( 1H-1,2.4-tria-
zol-1-yl)- I-butanthiol



25 The reaction was carried out for 20 mnutes while maintaining the
tenperature at 0C, then the reaction m xture was poured into water (60
m ). The phases were separated and the agueous one was further
extracted twice with met hyl ene chl ori de. WO 97/ 31903

PCT/ EP97/ 00886 - 18 - -
The coll ected ‘5’?@5’31983 phases were vvashed with a 5% aqueous s QIHEES fo0sse

sodi um hydr ocarbonate, then a saturated aqueous sol ution of sodium
chlori de, and anhydrified over sodi um sul phate. 5 The sol vent
evaporation yielded 3.64 g (100% of 3-(2,4-dichlorophenyl)-3-hydroxy-
2-methyl -4-(1H 1, 2,4-triazol - 1 yl ) met hanswl®honi ¢ acid butyl ester as a
white solid Xﬁwh Was Eas such in the nex steQ. rr],H NVR
(CDC [err]): 7.8Ym W%“PE%SP 97, At FOOR) femperature a-sglutiop oI potassiym Ayl ) :
5.56 and 4.56 (2@.268!g; 4Gineélbs) I inethanol (&ﬁﬁmdrdb %ﬂ@ddoluah of thioacetic

CH err] -0V 3.20-3.10 10 err] nesylate
0. [70 (L 3H) CH[ @pq-] ) S-[3-(2. 4—d|c(1\lorophenyl)c-|§-|)hydroxy-2-ngethyl-4-(lﬂ-l,&,4-tnlzol- 1- |)e 6

Preparation

S-[3-(2, 4-di g%l or op’ﬁen@*‘fd g& roxy 5%1%6 . Zz Pl 6 mmoles) in methanol (40 ).

1,2, 4-triazol - 1-4ftérirescring fmsttbmnutes the reaction was quenched with 5% HCI (4 ml) diluted

I:?>§124d|(1:glorop MB@ X:éul math %d4tr|ae@r-1@éﬂ)eﬁetﬁlansu
phoni c aci m{#i'éf)a “ﬂ’é’i

Eﬁarrpl e 5, w?z mﬂieydﬂmiﬁlrther dﬂuteﬂtdoiﬂnalate(‘%dﬁ:&uwudmaﬁd@dz ghdl\tvfdil nMR:I&SI um

t hi oacet ate { was ref| uxed fo ours, then

cooled in ice ané“‘g%ﬂ‘@ %Mﬂ?‘bﬂm@‘%*? F‘ﬁ@?‘é@"mﬂ“’l’ hases yiglded o

with iced neihyl gog 66 Qﬁidd%vh@ﬁmﬂ)ﬁﬁﬂeﬂt mcﬁeﬂﬁﬁwy%@'smwgéx r(élﬂéiﬁed

pressure, taken ;ﬁﬂwth wat er ) and extracted nmore tines wt
c

net hyl ene rapetate: hme"olr Qhﬂﬂlefemm ohtainedcle? ge (R0%) er(akémdﬂ;‘lf- i ed

over sodium suI p QBHE
was purified by sh cﬁ?’%rra ogr &n nﬁ(ﬁl ?2%4?&;&19,@?%& en eta\rq\ﬁy‘fh?
acet at e: hexane=10ill) t hus yi el di ng 1 72 (49% of thioacetic acid
S-[3-(2, 4-di chl of. t ri < 1-y] Ybut yl
] ester. [WW@D&Q ¥]7)2,9r§ %&M"ﬁri’ %%06 %%ﬂh@f;
7.50-7.00 (S 3H.55tand 4169l (R4, 2H, CHy-Triaz.); 3.10-2.90 and 2.80-2.60 (2m, 2H, CH»>-SH),

2.75 (m, 1H, CH); 1.58 (1, 1H, SH); 0.78 (d, 3H, CH3).

Example 8
aration _of (-) (2R.3R)-2-{2.4-dichlorophenyl)-3-methyl-4-{1,1.2.2-teirafluoro
ethyithio)- 1-(1H-1.2 4-triazol-1-yl)-2-butanol (Compound 5)

20 Starting from (2R,3R)-3-(2,4-dichlorophenyl)-3-hydroxy-2-methyl-4-(1H-1,2,4-tria-
zol-1-yl)-1-butanthiol (1.85 g; 5.57 mmoles), prepared as described in Example 7, and
following the procedure of Example 3, there was obtained a crude which was purified
by flash chromatography (eluent petroleum ether: ethyl acetate 6:4) to give 2,15 g of
) (2R,3R)-2-(2,4-dichlorophenyl)-3-methyl-4-(1,1,2,2-tetrafluoroethylthio)- 1-(1H-

25 1,2 4-tﬁazol-l-yl)-2-butanol (Compound 5) as a white solid.

[a]p22=-105.7° (c=1%, methanol)

Chiral HPLC (bexane:isopropano}=90:10) = e.e. 99.78%

m.p. 61-63°C

IH-NMR (CDCl3): 7.84 (s, 1H, CH-Triaz.); 7.75 (s, IH, CH-Triaz.); 7.43 (d, IH,
30 JHH=8.6 Hz, *CH-CH-CCl); 7.265 (d, 1H, JHH=2 Hz, CI-C-CH-C-Cl); 7.08 (dd,



25 5.62 and

4.75 (2d, 2H, CHerr]-Triaz); 3.60-3.45 and 2.80-2.65 (2m

2H, _CHerr]- SCOCH err]); 2.75 (m 1H, CH); 2.39 (s, 3H, CHerr]
th| oacetate); 0.70 (d, 3H CHerr]).

Exanple 7 Preparation of .
(2R 3R)-3-(2, 4-di chl orophenyl ) - 3- hydr oxy- 2-net hyl -4- (1H 1, 2, 4-tri a- )
WD 97/ 31903 WO 9731903 PCT/EP97/00886

PCT/ EP97/ 00886
Under nitrogen
hydr oxi de

a sol ution of
S-[3-(2,4-dich
1,2,4-triazol -

- 19 -
at nosphere at roomtenperature a solution of potassium
(0.266 g; 4,74 mmoles) in nmethanol (40 m) was dropped into
t hi oacetic acid -20-

| or ophenyl ) - 3- hydr oxy- 2- net h
1 QRG-S Sy 26p Y58 He OHEz): isvstetni ABE-WIN3.5, 6

(ool e, TSRS MRTTAR ARl L o ot L. 0B 97855 R

water (20 m),
pressure, then
met hyl ene

col | ected orgarg

There was t hus ¢

13) ¢ CHREHR §, 3017290 (v, 2H] ICH,-8) 9. 704, C3H) UHI=6(3 HASEH34CHl)iced
further diluted with water a d extracted nore tines with
chl ori de. The anhydr|f| Y and evaporatlon of the

Ny 28 Fetiifihbiol €d DY
- hexane=1:1).

UK YIS n :

di chl or ophenyl )Agolggfh%zgk%lgﬁr\,&%@?ﬁ&ﬁﬁ%é ly#%_ %ﬂ?@t ant hi oI

as a light
HTriaz.); 7.5

QitioPA-(1 6 1, 3 Mk tridtophady2-bytadd (G4%55g;a1011 . dioleld ,pre'i)hk'ed s

?r_rll[ erllr_l] -Cl;lr-il)ﬁz 1)(‘3%?8%%@ 2,;,,4351{% ?’? éﬁM@Fﬁ )n&tﬁ 45‘1/o hytl?ogen paoxlde

Exanpl e 8

(2R, 3R)-2-(2, 4-
et hyl t hi o) - 1-(
from (2R 3R) - 3-

(6102 &i1;76. 8P fnfole) @ the preseace a ofa catalync amount of NapWO04-2H0 and
di chl or ophenyl ) - 3- net hyl -tetrafl Uoro

1ekt under shiping, 3tofoom mmtf%éﬂ %hﬂoﬁ‘ﬁd‘e!}‘}“’!!@nm& »as i ng

col1.y1) 1 oule PR DAY s dfabnde o el

Exanpl e 7, and
obtai ned a ):‘5r u
petrol eum ethe

hydroxides ol | OWI ng the procedure of Exanpl e 3, there was

?ﬂe(%ﬁ.?e ace v%i Hher gl ve fgg&n&g £ Rde? ‘gﬁm’m(ﬁell&lent

(2R, 3R-2-( 2, 4- di.4hg of npdsibwyich wis pmﬁﬁeﬁlbyéﬂnéhlch’toﬂatagmphyr(ahbnmtmwwzmee) -1-(

1H 25 1,2, 4-

20

25

30

}dléﬁ)!ether%é)?._z- but anol (Conpound 5) as a white solid.

The resulting oil (0.35 g) was dissolved in ethanol and treated with 70% nitric acid.
The mixture was concentrated under vacuum and gave a solid which was crumbled
with warm isopropyl ether to yield 0.32 g of (-) (2R,3R)-2-(2,4-dichlorophenyl)-3-
methyl-4-(1,1,2,2-tetrafluoroethylsulphinyl)- 1-(1H- 1,2,4-triazol- 1-yl)-2-butanol
(Compound 6) as a white solid.
m.p. 153-155°C.
IH-NMR (CDCl5): 9.56 and 9.51 (2s, 1H, CH-Triaz.); 8.13 and 8.10 (2s, 1H, CH-
Triaz.); 7.58 (s-broad, H+); 7.50-7.08 (m, 3H, Ar); 6.57-5.98 (m, 1H, CHF>); 5.66-
4.87 (m, 2H, CHy-Triaz; 3.57-2.79 (m, 3H, *CH-CH3); 3.07-2.90 (m, 2H, CH»-S);
0.77 (d, 3H, JHH=6.3 Hz,*CH3-CH ).
Example 10
aration of (-) (2R.3R)-2-(2.4-dichlorophenyl)-3-methyl-4-(1.1 2 2-tetrafluoro-

ethylsulphonyl)-1-( 1H- 1.2 4-triazol-1-yl)-2-butanol (Compound 7)



[err] =-105.7[err] (c=1% nethanol) Chiral HPLC
(hexane: i sopropanol =90: 10) = e.e. 99.78% np. 61-63C [err] HH NMR
(cbcferr]): 7.84 (s, 1H, CHTriaz.); 7.75 (s, 1H, CHTriaz.); 7.43 (d, 1H,
30 JHH=8.6 Hz, *CHCHCO); 7.265 (d, 1H, JHH=2 Hz, A-CCHCC); 7.08
(dd, WO 97/ 31903 .
PCT/ EP97/ 00886 WO 97/31903 - PCI/ED(7/00886
1H, CH*CHCO);- 5.83 (tt, 1H, JHF=53.8 Hz, CHF[err]); system AB= Va=5. 50,
Vb=4.57, JAB=14.0 Hz, CH err]-Triaz.); 5.06 (broad signal, 1H OH);
3.47-3.35 (m 1H *CHCH err]); 3.07-2.90 (m 2H, CHerr]-S); 0.77 (d,
3H,- JHH=6.3 Hz,*CH[err]-CH). 5 -21-

le 9 Preparation

( 2Rm§ R) - 2- (2, 4- di AHPBtiep n@@u;z{(é}q@r(ﬁwdnm@pllengl)@ -methyhée{1,},7.2-tetrafluoroeth-
et hyl sul phi nyI ) ]ilWII(lgI-leWﬁ'l%ﬂll y})'-i/i)ﬂtafo'll?ﬁ'S%,nPIlS 1) Oprephréd as describd

sol ution of (-
(2R 3R) - 2- (2 4 dmlﬁxm;ipl%emweth@oh(ﬂtﬂ”ml) nltl(emr&seﬂqezsftamhmb amounsiof Nao WOy,

1100504, g e ) - vk e

hydrogen per oxi deperoxide (0(9 ¥, 085, mitlol8s) aiid hefted tdlﬁmﬂef‘opnenane,ethaf left at room
catal yti c anount of NaJe r]V\Qerr]ZH[err]Oand | eft under stirring at

room tenperature tegpery en the reaction mxture was treat ed

with sodium pyrOﬂgﬁ%ﬁnﬁm{eﬂﬂd&%%ﬂﬁ%ﬂ%ﬂoﬁmgd M&Q

10% sodi um hydr oxi de he m xture was extract
and concentrat ed basified with d 0%sotlipm liydtaxide, and egtractedywith ether, dmd addlcohcenasted

purified by flas [ | u
et her 4: 6) i@ ml"r(#g{we%sﬁqo e?&’o ﬁs&oﬁ% ?‘;‘%‘ﬁégéw [ n ano%mg’u?ﬁ
treated with 70%(ielwnt|ethylm¢ahte petroleﬂibether x.tl)Jr e was concentr at ed under
vacuum and gave i d,whi, th warm.is ef her
VoCyiala 0. 95"q orieronting it as pas dined it hmolsa yostea Wits> A, Bk acid,”
1,1,2,2-tetrafl umﬁe&h&mh&wﬂpmmﬂdateh{nd%&m@uf&ga% 0219|g‘of1 (-)xizk,sihhmanol
(Corrpound 6) as a white solid m p. 153-155[err
dichloro-phenyl)-3-methyl-4-(1,1 2,2-tetraﬂnoroethyl honyl)-l-(lH-l 2,4-triazol-
15  1-yl)-2-butanol (Compound 7) as a white solid..
[alp22=-63.4° (c=1%, methanol)
Chiral HPLC (hexane:isopropanol=90:10) = e.e. 99.7%
mp. 192-194°C
1H-NMR (CDCl3): 8.52 (s, 1H, CH-Triaz.); 7.84 (s, 1H, CH-Triaz.); 7.58-7.25 (m,
20 3H, Ar); 7.19 (dt, 1H, JHF=51 Hz, CHF3); 6.51-6.30 (broad signal H+); 5.10-4.74
(m, 2H, *CHj-Triaz. -AB system); 4.10-3.39 (m, 1H, *CH,-*CH3); 0.84 (2d, 3H,
JHH=6.1 Hz, CH3).

|ed

Example 11
In vitro antimycotic activity
25 A) The activity inhibiting the growth of mycetes has been evaluated by the mac-
romethods of the scalar broth dilution in geometrical progression (M.R. McGinnis
" and M.G. Rinaldi, "Antimycotic drugs: mechanisms of action, drug resistance,
susceptibility testing and assay of activity in biological fluids", in Antibiotic in
Laboratory Medicine, Ed. V. Lorian, Baltimore 1991).



[err]H-NMR (CDCl [err]): 9.56 and 9.51 (2s, 1H, CHTriaz.); 8.13 and 8. 10
(2s, 1H, CH 25 Triaz); 7.58 (s-broad, H+); 7.50-7.08 (m 3H, Ar);

6.57:5.98 (m 1H, CHF[err]); 5.66- 4.87 (m 2H, CHerr]-Triaz;
3.57-2.79 (m 3H *CH-CH[err]) 3.07-2.90 (m 2H, CHerr]-95); 0.77
(d, 3H, JHH=6.3 “CH err]-CH). :
Exanpl e 10 wo’?‘?%r ation of (-) PCT/EP97/00886

(2R,-3R) - 2- (2, 4- di chl or ophenyl )-.3- met hyl -4(1, 1, 2,2-tetrafl uoro- 30

et hyl sul phonyl )-1-(1H 1, 2, 4-tri azol -1-yl)-2-butanol (Conpound 7)

WD 97/ 31903

PCT/"EP97/ 00886 -22- - 21 -
A solution of (-)

(2R 3R) - 2- (2, 4- di cAs&reYing medinnsYeast Nijrogen Basebrotho(YNB) anid Sabpessud, Dextrose
lthio)-1-(1H 1,2 1 | q
d o T bt‘btﬂ &2%8#"5‘1‘8‘*]“?“ net hano| ?‘8 E %rfs}wl n ) Prepare

as descri bed he presence of a
catal ytic anount oﬂmsqmdmppB (iﬁeriﬂdt!)mon]ﬁa?(dfwdrdnﬁ)wm@lbskﬁlas

(0.19 m; 2.35mml .wasaﬁied W t ?%n erOX|de ngHQrﬂ
10. 35 mol es)” and Tyl e ‘ggﬁg’w"f% tes wh

t enper at ur e over ni giilts obtained ik NENB Qaftdr iitibitiontat BS°C\Roy mrmakydrewxbﬁs&d as

sol ution of sodi um&g‘yrosu_l p%&*e (Nagerr(kc[err] derr]), basified with
10% sodi um hydr oxi biting 50)ithe growmgsf theyeastoncent rat ed 10
under vacuum to i giugoddz6i8 hils béen Bikef hd refilpdaich grified by flash

chr omat ogr aphy (eluent ethyl acetate: pet eumether 1:1). The
resulting oi I (0. 41n ¥ following Eablg the data of thelimvito aatmiymwtwngmmﬁdldat ric

?Cl)d(ZR 3R P (ezmﬁ}”% “Bipe bl B enylgil}g‘gﬁ’ﬁ%"t e and oo B i

1,1,2,2-tetrafl uormhﬂgﬁaphytmhbfépréseﬂ&hﬂe&nﬁohﬁdsatﬂimﬁﬁl are set forth. -
1-y|)-2- but anol ound 7) as a white solid. [err] =-63.4 (c=1%
met hanol ) HPLC (hexane:isopropanol =90: 10) = e.e. 99. 7%

mp. 192-194C  In vitrd Sitichydoiid/Bctvith @ity & ouﬁdéﬂt\,(mtwir ctiVe Sdantiomers 84
(s, 1H, CHTriaz,);. .7.58-7.25 (m 20 3H Ar); 7.19 (dt, 1H JHF=51 Hz,
CHF[err]): 6.51-4B,38, ths compound, 24 andithe referenge sompound Flucopazple against C. albi-

*CH[err] Tripg. c%%r%@g)ma,ﬂ. fgnéﬂégWeslﬁﬁAMgﬁh&] *CH err]); 0.84 (2d,

3 ICsq (uz/mi) MIC (g/m)
Compound C.a{l:;;ans C.negformans |T.mentagrophytes A.fumigatus
1A 0.0078 0.0078 0.125 4
1B 1 1 32 > 128
20 2A(%) 0.0312 0.0312 0.25 8
3A(*) 0.0078 0.0078 0.0625 2
3B(*) 0.25 1 16 > 128
Fluconazole 0.5 2 16 > 128
(*) the compounds were tested as nitrates.

% The data set forth in the table show that the compounds object of the present in-
vention have an antimycotic activity markedly higher than the one of the reference
compound.

B) The activity inhibiting the growth of yeasts and filamentosous fungi has been

% evaluated by the method of the dilution in agar. The minimmm inhibiting

concentration at 50% (MICsg) was measured by incorporating into the growing



JHE6.1 Hz, CHerr]). Exanpl e 11
In vitro antinycotic activity 25 A) The activity inhibiting the growt h of

nycet es has been eval uated by the mac- ronet hods of the scalar
broth dilution in geonetrical progression (MR MG nnis and M G
Rinal di, "Antinycotic drugs: mechani sns of action, drug resistance :
susceptibili tyW‘é%WﬁB and assay of activity in biological fl EFHE"%’W‘
Antibiotic in Laboratory Medicine, Ed. .V. Lorian, Baltinore 1991).
WD 97/ 31903

PCT/ EP97/ 00886 - 22 -

As .growi ng nedi um Yeast Nitrogen Base brot h28¥NB) and Sabouraud Dextrose
broth (SDB) were enpl gyed, for yeasts and nmoul.ds respectively. . . The
Pesul ts obtai ned i rinedium decreasis ponemtrarions ok the dpsted fammoyads;thiys,yiejding, salar
expressed as 5  coninptafibiibh BiMs%, HoRts448 000088 Abkdn (M C) the growing of

the nycetes, whereas the resul'ts obtained”in YNB (after incubation
at 35C for 48 hour shAs growingmediumagsitope agar buffered ohpHn7 (casitone  gigludose 29 gat

50% (1 Cferr]) the grgw he,yeas C . e ken
as reference corrpou‘c‘r'lz'gx'\ﬂ“pg“g{e to rlléaf'%e 0 50&1 aﬁar %g’l Q&?%%h%@%%lg?ﬁ .gﬁ %h
vitro antinmycotic asidium biphasphdte 334 gadistilidd whier 1,000 aitjowaseniployddper gi | | us

fum gatus, Cryptocogcus nheof ormans,and Tri.chophyton . ment agy ophyt es
of sone represent at F YV agﬂmwfmrhﬂe?ﬂ &‘8%‘@‘?‘“58?‘9*’1‘?‘5“‘"2‘“‘?‘5 ® 1la

In vitro antinycot i gaRf bénédtyatishs bfiie 6 B6¥o deltestal were iRbdulat ISWRE 1 ipY 8f

enanti oners 1B, 3B, the conpound 2A and the reference conpound
Fl uconazol e agai nsta suspensisn-of5310° efhlastospores/mb pbiainat fomm24-4% howss culpirs ens

T4 A T3 s gt s Ty ot S LSS b
T. ment agr ophyt es A. 327@i apdtthe measurements were effected after 24, 49 hours, after 72 hofisk for
020078 l%‘ 0078the slow growing'y%azsltss such as the Clyptoc%ccus neoformans
Fluconazole and traconazole have been taken as reference compounds.
In the following Table the data of the in vitro antimycotic activity against Candida
albicans, Candida tropicalis, Candida krusei, Candida glabrata, Candida
parapsilosis, Canalfda lutitanice, Candida kefyr, Cryptococcus neaformans,
15 Trichosporon spp, Blastoschizomyces capitatus, Geotrichum spp, Prototecha

wicherhamii.



1B 1
2A(*) 0.0
3A(*+) 0.
3B(*) 0.

Fl uconazol e

t he corrpoundsv‘(ﬂe?"@“foésted as nitrates. 25
table show that the conpounds object of the present

conpound.

fil ament osous f
dilution in aga
(MCerr]) was
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PCT/ EP97/ 00886
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0078

25
0.5
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has been
The m ni mum i nhibiting 30

1

0. 0312

0. 0078
1
2

32
0. 25

0. 0625

16
16

i n-

d by incorporating into the grow ng
In vitro antimycotic activity expressed as MIC;, of the compounds 3A and2 %A, and of

> 128 20
8
2
> 128
> 128
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The data set fBETEPI7R0886c

vention
have an antinycotic activity markedly higher than the one of the reference
B) The activity inhibiting the growmth of yeasts and

eval ugged by the nethod of the
concentration at 50%

)

medi um decr easi rﬂ;emmmpupommcmwemm%@mmmg sl n'g
scal ar co ratfon on basis 2, fr . err|g ‘
As gr OW ng m_:,sdi m casli Enm: agar huff ered at m!l %Qg‘gu ane 9 g gJ_LI("DQ b 20
g, sod§ um ci tr at e| Cénpound QA und GA Prlgconagbld 1Hit@conadélassf um
bi phosphat e 0. Sj=gr= T S Bt S S fmenfele o Gty
1,000 m) was effpiadbjeass 5 0.0150r ¢val @815 ng fhe ativity agBPaSt the
yeasts the growRg EF msj con Irnglthe SCgl ar cpncentratiops of
t he conpounds t ('n'he ‘?é’?pd e _a_r_e_&ggu h [err]l of E 4.03° a
suspensi on of 5p1Ggxer ] of | bl agk1@spor s/ mh.oopt ai hed fie@m 241 48 lpsr S
cul tures on 10 -Sabout-ac—gttcosate—agar—Hhe—trnoctt-atet ot u'\fvi"'l‘ig—"'
medi uns wer e niatSEhERtaLt 32€ an®-¥he npasur Mrent s| were4effected
after 24, 48 ho V2 h fof 10 t hg sl ow grow ng ts puch
as the Crypt OCOLt?: LQI'%S';A rlwsr mnceldb? E?'lqgln:w bl e _and | fL:\r‘nn%@igfp hhve
been taken as rpf.dustaniz cophpoufdds 0.0335n t he folll owi np Taleles t he| dat a
of the in vitrofAMinyTotT¢ aciiyLTy §gar O Camgrda atprrans
Candi da tropica‘g$§ﬁtandida erQX?, candi éialab'ata,lCandi a <0.03
C. neoformans 0.06 0.06 16 0.12
5 richosporum spp 0.06 0.12 16 0.12
B. capitatus 0.25 0.06 3 0.25
Geotrichum spp 0.5 0.12 16 0.1
P. wicherhamii 2 0.5 >64 -
20 For evaluating the activity against the mycetes the growing mediums containing
the scalar concentrations of the compounds to be tested were inoculated with 1 pl
of a suspension of 5x105 of spores/ml (conides or endospores) obtained from duty
sporulated coltures. The inoculated growing medinms were incubated at 32°C and
the measurements were effected after 1, 2, 3, 5, 7 and 10 days.
25 Fluconazole, Itraconazole and Amphotericin B have been taken as reference
compounds.
In the following Table the data of the i vitro antimycotic activity against
Aspergillus fumigatus, Aspergillus flavus, Aspergillus niger, Aspergillus terreus,
Aspergillus  alliaceus, Fusarium verticilloides, Fusarium proliferatum,
30 Pseudoallescheria, Absidia corymbifera, Mucor, Rhyzomucor pusillus,

Acremonium, Trichoderma.



parapsilosis, Candida lutitanie, Candida kefyr, Cryptococcus neoformans, 15

Tri chosporon spp, Bl astoschizonmyces capitatus,

Wi clrer ham i .
PCT/ EP97/ 00886
Tabl e 1b
conpounds 3A a

| traconazol e against the |listed yeasts.

WO

n and

97/ 31903

of

5

Strains

24 -

| GV antinycotic activity expressed as MJerr
g'ozd'&?s'iﬁs the reference conpounds Fl uc

Geotri chum spp, Prototecha

of the.
Z/O08R%

MCerr] ([err]g/m) . Compound 2A Compound 3A Fl uconazol e
Itraconazol e C. al bicans 0. 015 0. 015 2
0. 015 C. tropicalis 0. 06 -25- 0.03 4
0. 03 C. krusei 0.12 0. 007 16
0.03 10 C glﬁﬁﬁé&a 0.12 0.12 16 4
C. parapsil osi g yire ic activity expfesséf &s MICs, of the comfpounds 3A and 2A, dndof]
0.03 C. Iusitan e 02015 sq 0fthe coutp T
0. 03 C. kthfeyneference compound§ Fucpnazole, Itraconsgzolpiand Amphotericin Bjagainst the
[err]0.03 s eof or mans 0. 06 0. 06 16
0.12 15 Tric WA A T~ AR el sy
B. capitatus Straifs 25 0. 06 MICso(p.gml) 0. 25
Geotrichum s 85 ~12 ge 01
P. Wi cher ham'pi 2U ~ Compmmdzﬂ §$§1;mnd3A Flucongétﬁe Krpconazole (\ngh;tleridnB
eval uating thg agllVI1Y dgal Nale LNE|NYCELGS LNE Or ngjfne ¢ont ng
the scal ar coréeﬁ‘{’%‘ﬂ‘%n of Pﬁe conmpounds to ej%gted (€ 10n0 ‘uLataéé
with 1 [err]l |4 flavusalisof |a suspensi ¢n of 03x10[ ¢rr] >ef spor episl ﬂconiojw or
endospor es)lool atRet—rof-at-y
A. niger 0.06 0.03 >64 0.016 0.12
A. terreus 0.25 0.12 >64 0.016 0.25
A.alliaceus 0.5 0.12 >64 0.016 16
F.verticilloides 0.12 0.12 >64 >8 2
F.proliferatum 0.25 0.25 >64 >8 1
Y | bresdoaliescheria|  0.06 0.06 >64 >16 8
A. corymbifera 0.25 0.06 - 0.03 0.06
Mucor 2 0.5 >64 >16 0.03
R pusillus 0.25 0.016 >64 0.16 0.06
20 Acremonium 4 4 - >16 16
Trichoderma 0.25 0.12 - 16 1
The data set forth in the tables show that the compounds object of the present inven-
tion have an overall antimycotic activity markedly higher than the one of the reference
compounds.
25 Example 12
In vivo antimycetic activity
Albino Charles River mice (CD1 strain) weighing from 23 to 25 g, normally feed with
a standard diet and water ad libitum were employed.
Each animal has been intravenously (for systemic candidiasis, crytpococcosis,
30 Aaspergillosis), intracranially (for intracranial cryptococcosis) or nasally (for pulmonary

aspergillosis) treated with a suspension (0.2 m! containing 2.5x107 cells/ml) of the due




sporul ated coltures. The inocul ated grow ng nmedi uns were incubated at
32[err] C and t he nmeasurenents were effected after 1, 2, 3, 5, 7 and
10 days. 25 Fl uconazol e, Itraconazole and Anphotericin B have been
taken as reference conmpounds. In the follow ng Tabl e the
data of the in vitro antinycotic activity against Aspergill us

fum gatus, ASW®IFBI¥s f| avus, Aspergillus niger, Aspergill 0886
Aspergillus alliaceus, Fusarlun1verticilloides, Fusarium proliferatum 30
Pseudoal | eseheri a, Absidia corynbi fera, Miucor, Rhyzonucor pusillus,

Acrenmoni um Tri choder ma. MD 97/31903

PCT/ EP97/ 00886 - 25 -

Tabl e 1c In vitro antimycotic act|V|ty expressed as Mib ! of the
conpounds 3A anthi@perganiem i physiologicale Right after tbeinjestignoandpdt

L raconazol e anghAZRIG Uab et Brsf Udiilighl (020 hb3S @aggaomancany pro-

Conmpound 2A Cor’r‘gtussicb ihérensing dose3 of ¢the tomponnd nnder téstpAntiefedted grodp has beenA.

fum gat us 0.5 >64 0.03 0. 25
A flavusalis$ used as°2nff°1 0.5 >6 0.016
0.25 10 A ni 98he mortality momtonﬁ%@ﬁhe mice has benq)rgl%nged up to 14 di?él The mediunf). 016
0.12 A. terreus 64
0. 016 oprgtective dose {PDsg)cbassbeen calculateyl Bv the probits mbrﬂu(L Lison - >64
0.016 ) I, ] 4
-3 , “Stitistion apglick3'ath Gloloef §emeiaté L0 programmafole deltesperimenti
>8 1 l'mlisiale‘aﬁduhaﬂ'hdﬂasa EditiriécAmbrosiana, 1961)®n the basis of tigzinumber of
>16 Y hf era 0. 25 0. 06 _ -
each concentration.

0. 03 10 0“6‘8““‘“"*"‘v

Fluconazole and Itraconazole were taken as reference compounds.
The following Table set forth the data of in vivo antimycotic activity of some com-
pounds representative of the invention after in vivo administration.



0.5

Mucor 2

0. 03 R pusillus 0.25
0. 06 Acr enmoni um 4
16 20 Tri choder ma ~0.25
1

t he present
hi gher than the one of the reference
Exanpl e 12

In vivo antinycotic activity
(CDL strain) weighing f§om23 to 25 g,

>64
0. 016
4
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The data set forth in the tables show that the corrpounds
i NVN@ITBIN3  t | on have an overall

antimycotic

comdounds. 25

Al bi no
normal |y feed with

>16
>64

0. 16
>16

obj ect of
FCREPRI08%,

Charlges River mce
& a standard

act I

diet and water ad |ibiteam weref€ has gheen
i ntravenously (for syst@gmc cg S |30
aspergillosis), int racr ni al | ccosiss) or nasally
(for p'uI nonary rgill gsis) tr engi on .2 m
cont ai ni ng 2. 5x10[err] ells/ 7/ 31803
PCT/ EP97/ 00886 26 -
m croorgani smin physi ogogi cal] o andeafter 4, 24
and 48 hours t he I mal s d (i 2% Arabi ¢
gum) geonetrically pro-g t he.g&onpound
under test. An infecte@group has be | . The
nortality monitoring of&the nife has| g @ys. The
medi um protective -.%iose (A err] by e probits
analysis (L. Lison - "Stapistic ogi a=speri nental e.
La progranmazi one del | '€speri i sul téat i " Casa
Editrice Anbrosiana, 19%1l) on ' of¢ 10 i mal s
survived at each concergrationg Ig % conazaol e were
taken as reference con‘pgunds % =
2 ‘é al 3| 8| 2| @
8 ~l S| w| = Sl B
é S §
2 LR |,
K E A
£ c 8 :
<
g g .
(-3
S = .

Organism

Aspergillus fumigatus MOL-4
Aspergillus fumigatus MOL-4

Cryptococcus neoformans 3443

Candida albicans 1040

e2

Oral antimycotic effectiveness of the compounds 1A, 3A, their respective enantiomers 1B, 3B, the
Itraconazole, expressed as medium protective dose (PDgq) after 14 days from the infection.

abl

T

Experimental disease

Intracranial cryptococcosis | Cryptococcus neoformans ISM

Systemic candidiasis
Systemic cryptococcosis
Pulmonary aspergillosis
Systemic aspergillosis

The set forth data demonstrate that the compounds of formula 11 object of the present invention are acti
lower than the one of ltraconazole and at least equivalent to the one of Fluconazole.



The tollow ng Table set forth the data of in vivo antinycotié activity of
sone com pounds representative ofthe invention after in ”I
admi i Strati on. W0 97/ 31003 I

PCT/ EP97/ 00886 S27- [err] F1903 ¥
PCT/ EP97/ 00886 - 28 - .
C ai ms WP 9238%8%pound of fornul a [ er PGT/EP97/00836)
-28.
Claims
1) A compound of formula
Ry OH R3 Rjs
5
c—«!-cn-x-&;
CHz R4 (I-A)
R; |
10 N

z7 7
\{

wherein

15 Ry is chloio, fluore, bromo or trifluocromethyl;

Rz is hydrogen, chloro, fluoro, bromo or trifluoromethyl;

Z isCHorN; '

R3, Ry and Rs, which are the same or different, are hydrogen or C1-C4 alkyl, with

the proviso that R is different from R5 when R3 is hydrogen;

20 X isO,S, SOorSOy;

Rg is a C}-Cs polyfluoroalkyl group containing at least two fluorine atoms and op-
tionally other halogen atoms selected from the group consisting of chloro and
bromo; |

and the pharmaceutically acceptable acid salts thereof.

25  2) A compound according to claim | wherein R} is chloro or fluore, R is hydrogen,
chloro or fluoro, R3 is methyl or ethyl, R4 and Rs, which are the same or different,
are hydrogen, methyl or ethyl, Z is N and Rg is a 1,1,2,2-tetrafluoroethyl group.

3) A compound according to claim 2 wherein R is chloro or fluoro, R is hydrogen,

chloro or fluoro, R3 is methyl or ethyl, R4 and Rs, which are the same or different,

30 are hydrogen, methyl or ethyl, Z is N, Rg is a 1,1,2,2-tetrafluoroethyl group and X is
O or SO5.

4) A process for the preparation of a compound according to claim 1 by reacting a

polyfluoroolefin of formula



8 o) oo ot b beont 7P o ot et A N
lerents *

CH.or N Rlerr], Rerr] and R err], which are the sanme 0%

are hydrogen or (Jerr]-Cerr] alkyl, with the proviso that Rerr] is
different fromRerr] when R err] is hydrogen; 20 Xis O S, rrj;
Rerr] is a C[e‘?' ]’7 r] pol yfluoroal kyl group containing at §%m
fluorine atons and op- tionally other hal ogen atons sel ected
fromthe group consisting of chloro and br ono; and the

pharmaceutically acceptable acid salts thereof. 25 2) A conpound
according to claim1l wherein Rerr] is chlospeor -fluoro, Rerr] is

hydr ogen, chloro _or fluoro, Rerr] is methyl or ethyl, Rerr] and
Rlerr], which are the ¢k ldifferent, are hydrogen, nethyl or
ethyl, Zis N and R err] iﬁ al, 1,2, 2-tetrafluoroethyl group. 3) A
conpound according to_clai mzz wherein Rerr] is chloro or fluoro, Rerr] is
hydr ogen, c herein X¥) and ¥p whiclryre the same opdiffierent, ave B,Ohor CFR err ] and
Rlerr], which gre 0 { f 1. hydr ogen, nethyl or
ethyl, Zis N, %R[ 3&??“’?’2@‘1‘?%?&%%&% -g%frfge yl group and X is . @]
or SQerr]. 4) ARp+CHpOH for the preparfatior(m))c a conpound accordi ng
'[9(7)/ gllgl()g] 1 by rea%hlernegl ﬁ7isa cl-Bﬁle u(())rt)a%lrlegfréu?) &gta%gmllgﬁgﬁy%%%

- 29 - [afid bptionally other'hidégeh RtonsSeletted hdmthe gfdup JthitighgTehlofe adi e

or different, are F, O or CF[err]; 5 or by reacting a polyfluorinated
al cohol of f or nul &romo;

10  with an optically active intermediate of formmla
Ry OH R3 Rs

2 |
C—C—CH-XH

15 CH; Ry V)
Ri |
N
z7 7
20 \\——N
wherein Rj, R2, R3, R4, R5 and Z have the same meanings of claim 1, and X is O or

S;
or a reactive derivative thereof, optionally followed by an oxidation.
5) An enzymatic resolution process for the preparation of the compounds of formula

25
R OH ?3 Rs
= |
C—C—CH-XH
30 CHp Ry W
Ry l
z7 7
. \ U4

- wherein Ry, Ry, Rs and Z have the meanings of claim 1, X is O, R3 and R4 are both
methyl, which comprises a stereoselective acylation of the racemic compounds of
formmla V and the subsequent hydrolysis.



Rlery]-CHerr]-OH (1v) wherein R err] i
Cferr]-derr] polyfluoroal kyl group containing at |east two fIB!ﬂuI\muHuHer"I“l
and optionally other hal ogen atons selected fromthe group con w g e
chl oro and bronpo; 10 with an optically active internediate of formula
[err] 15 20 wherein R err], Rerr], Rerr], Rerr], err]-and

Z have the saW@B¥R ngs of claim1l, and Xis O or S; PJ’”@&’“"&”J

reactive derivative thereof, optionally foll owed by an oxidati on. 5)

An enzymati-c resolution process for the preparation ofthe conpounds of

formul a 25 [err] 30 35 wherein Rerr], Rerr],

Rl err] and Z have the neanings of claiml3is O Rerr] and R err] are

bot h met hyl , whi ch conprises a stereosel ective acylation of the

racem ¢ conpoun@)sA gompound dfdermmlas \/ and t he subsequent hydrol ysis.
Ry OH R3 Rs

5 "‘é—%——CH—X—RG
2 Ry U-A)
R1 |
z”7 N
10 7
J
4
wherein '

R is chloro, fluoro, bromo or trifluoromethyl;
15 Ry ishydrogen, chloro, fluoro, bromo or trifluoromethyl;
Z isCHorN;
R3, R4 and Rs, which are the same or different, are hydrogen or C)-Cy4 alkyl, with
the proviso that Ry is different from Rs when R3 is hydrogen;
X 50,8, SO orSOy;

20 Rg isa C}-Cs polyfiuoroalkyl group containing at least two fluoro atoms and op-
tionally other halogen atoms selected from the group consisting of chloro and
bromo;

and the pharmaceutically acceptable acid salts thereof, for use as a medicament.
7) Pharmaceutical composition containing a therapeutically effective amount of a

25 compound according to claim 1 together with a pharmaceutically acceptable carrier.
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(57) Abstract

Compounds of formula (II-A)
wherein Ry is chloro, fluoro, bromo or
trifltuoromethyl; Rz is hydrogen, chloro,
flucro, bromo or trifluoromethyl; Z is
CH or N; R3, R4 and Rs, which are
the same or different, are hydrogen or
C1-Cy alkyl, with the proviso that Ry is
different from Rs when Rj is hydrogen;
Xis O, S, SO or SOz; Rg is a Ci-Cs
polyfluoroalkyl group containing at
least two fluorine atoms and optionally
other halogen atoms selected from the
group consisting of chloro and bromo;
processes for their preparation and
pharmaceutical compositions containing
them are described. The compounds
of formula (II-A) are endowed with a
marked wide range antimycotic activity.
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